t & n gi neer. 


AN ILLUSTRATED jot pili, lag, 0. an o> 


he Collier 


Coal and Metal Mining and Kindrec Interests. - 


VOL. Xi0+NO- 4 - SORANTON, PA, NOVEMBER, 1892. ss WITH WHICH 18 COMBINED 


WORTHINGTON MINE iE PUMPS, fH RIFE MATER PE 4 


Unequaled in Design, Workmanship, and Finish. 


NEW CATALOGUE ON peas a TRON OR STEEL. 


FOR SALE BY 3 TO 24 INCHES DIAMETER, 2 TO 25 FEET LENGTHS. 
H. A. Kingsbury, Pies ee 3 . 


313 Sprtce St., 
Scranton, Pa. 


SINKING PUMPS, 
: PISTON PUMPS, 

PLUNGER PUMPS, 
STATION PUMPS, 


EMERGENCY PUMPS, 
BOILER FEED PUMPS, 


TANK PUMPS. 


Exeter Machine Works, 
; Pittston, Pa, 


Mine Ventilation, Blast-Pipe, 3 
Water-Supply, Exhaust-Steam, Ete., 


AS PROVED BY 14 YEARS PRACTICAL USE. — 
_ ° CATALOGUES ON APPLICATION. 


ABENDROTH & ROOT ME. 0, ecu t, an om ; 


Wm. H. Taylor & Co., 
Allentown, Pa. 


NEW YORK, BOSTON, PHILADELPHIA, 


Henr ry | R, Worthington, ": CHICAGO, ST. LOUIS, DENVER, 


: | SEE ADVERTISEMENT OF =| =~ : 
PINCHED I WROKao IN) IN STEEL EEL SHEN PU HARRINGTON & KING Pt a Sess fi 
GARLOCK PACKINGS! E ie 
' (Patented. 1 B a 
FOR STEAM, WATER, ie dg 


AMMONIA, ETC. 


USED EVERYWHERE IN 


COAL AND ROCK BLASTING 


N bl t hardens. Economi- : 
cal, ‘arate. Reliable. yee customers ev- that our steam > esulator s ‘sell, even 


ee. ery where are our stock of testimonials. at a higher cost t han others ? Are 
Se ENGINEERS: We guarantee that “ 

Garlock’s Special Water Packing Di not the best quality of stock and re- 
pack the water ends of yourpump s 


omemniime cessfully. Correspondence solicited. | sults obtained, worth a little extra ? 
LINN THE GARLOCK PACKING CO, 


A Palmyra, ce eae. Chicago. Mason Regu lator Co., 


“With Profit to Miner and Operator. 


Beware of imitations. None genuine without our Trade-Mark — Fi 


MINERS’ SUPPLY COMPANY 


Sr. Ciarr, SCHUYLKILL Co., PENNA. 
é z 7 ¥ 


INFORMATION 


ABOUT OUR 


AIR COMPRESSORS 


OF BEST DESIGN. 


HOISTING 
Witlare ENGINES | 
~ AUTOMATIC 


OF SUPERIOR CONSTRUCTION. 
IS FREELY GIVEN. 


IT WILL INTEREST YOU. 
Morris Co. Machine & Iron Go., 
DOVER, N. J. | 


| SAVE YOUR MULES, 


INCREASE THEIR PULLING POWER AND 


PREVENT °"Sore SN OuLpens 


BY ATTACHING © 


MOGUL DRAUGHT ‘SPRINGS 


TO THE TRACES. 


They are Cheap and Effective, 


SEND FOR PRICES AND DESCRIPTIVE CIRCULARS. 


| | THE SCRANTON SUPPLY AND MACHINERY CO0,, 


Rome, Ga, Philadelphia. Pittsburgh. 


Omaha, Neb. Portland, Ore. £2 Oo ST O N, Ni A SS. 


Re ea Ly a 


os: La ee SAMPLING »” TESTING WORKS, 


1225 AND 1227 SPRUCE STREET, ST. LOUIS, MO. 


Complete plant for testing Coals and Fuels of all kinds on a commercial scale by the. 
ton or car-load. 

A full equipment of Coal- Washing Machinery, Coke-Ovens, and Boiler Plant es- 
pecially adapted for making reliable steaming-tests of fuels. — 


CALORIMETER AND PHYSICAL TESTS, CHEMICAL ANALYSES AND INVESTIGATIONS OF ALL KINDS. 


General Electric fompany, 


MINING vit hei dea ki 


THOMSON-VAN DEPOELE AND EDISON SYSTEMS 


MINING BY ELECTRICITY. 
DRILLS, 


nT 


PUMPS, 
ELECTRIC COAL CUTTERS. 


: BRANCH OFFICES: : 
620 ATLAXTIC AVE., BOSTON, MASS. 42 Broan St., NEW YORK. | 178 & 175 ADaMs St., CHICAGO, ILL. 


SCRANTON, PA. 
609 ArcH St., PHILADELPHIA, PA. Masonic TEMPIE, LENVER, COL. 15 First St., SAN FRANCISCO, CAL. 
264 Wrst Fourtu S1., CINCINNATI, 0., 401-407 Siptty &1., ST PAUL, MINN, GOULD bui_pine, ATLANTA, GA. QUESTION. _why do ihe majority ae the largest eae 
. -. turers of mining machinery in America advertise in THE CoL- 
SEND FOR OUR NEW CATALOGUE. . LIERY ENGINEER ? 


eer Ba ees Pepe ea sd } ANSWER.—BECAUSE IT PAYS THEM TO DO SO, . 


- zz - 5 * 
r LoS gy 
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’The Gordon Steam Pump co. 


OFFICE AND WORKS -BUILDERS OF 
(i ia 


Swi Oe Q STEM PUMPS 


See ae wi Bee OF ALL DESCRIPTIONS 


BRANCH OFFICES: Raise 
PITTSBURGH, 410 - Block. ee ae Wen, re a | - 5 ns, 
CLEVELAND, 30 So. Water St. = , as ae | = re iar ie, Ae ROLLING: MILLS 


CHICAGO, 42 ard 44 So. Clinton St. 
ST. LOUIS, 703 Market St. 
TACOMA, 1926 Pacific Ave. 


“LONDON, ENGLAND, 
Hayward, Tyler & Co.» 


~BLAST-FURNAGES,. 
BOILER-FEEDING. 
> AIR- COMPRESSORS, ETC, ETO. 


WRITE FOR PRICES. 


WIRE-ROPE GREASE 


DIXOWN’S 
GRAPHITE GREASE 
Prevents rust and abrasion of wire ropes. Makes them last 
twice as long. 
Jos. DIXON CRUCIBLE CO., JERSEY CiTy, N. J. 


eet’ 


CALVANIZED § zi epbeccit c i LACKAWANNA IRON AND STEEL CO., 


fits ELEVATOR TINNED, & COPPER ROPE, SASH GORDS. Mm | 
(iy LARGEST WIRE ROPE \ WORKS IN "THE WORLD ‘if | 7 MANUFACTURERS OF 


‘STEEL RAILS 


 EGRAPH WIRE HARD & SOFT COPPER = 


UL FOR ELECTRIC USE. An | Heavy and Light Sections. 
INSULATED WIRES OF IRON & copper. FENCE WIRE, (i fs . 
RRR swEDISH Ino CRUCIBLE STEEL Winn, fim ee W New York 0 
Bb. TRENTON, 1. 1% j 117 &119 LIBERTY ST.N.Y. gg oe bee Tene Ceram 
Ss ig - = — See’ | Av Scranton, Pa. 52 WALL STREET. 


1848 = Established - 1848 


H. A. KINGSBURY, AGT.,. 313 SPRUCE STREET, SCRANTON, PA. 


BLOOMSBURGH CAR COMPANY, 


MINE, FREIGHT, IND R. R. CONTRACTORS pest CARS 


THE BOWDEN 


if: | fa nna Ny} 

SELF-OILING MINE-CAR WHEEL, Ut) ine 
Brest aND Most ECONCMICAL. MATTIE 

Wi. Run 3 TO 4 MONTHS WITHOUT OILING. 


IRON'< »S STEEL- 


AND. CatyaniZED._ 
HAZARD MFC C2 


MANUFACTURERS, nD 


STEEL CABLES FOR 
STREET RAILWAYS. 


Adopted by Pennsylvania Railroad Company’s 
Collieries after exhaustive tests. 

All wheels made with sand flange— pik 
chipping of flange and gives strength. 


SEND FOR CIRCULAR. 


MANUFACTURERS OF 


ie oll FE icesn.scse amen “IRON BND STEEL ROPES 
THE THE STANLEY ENTRY DRIVER oni a wna 


SHAFTS, eons, PLANES, : 


QUARRIES, ELEVATORS, AND FERRIES. 


TIME AND LAI LABOR S SAVED 


OVER ANY OTHER METHOD . 
OF ENTRY DRIVING Galvanized Iron and Steel Ropes, 
ihe ia For Ships’ Rigging and Guys for Derricks. 
IMPROVED ROOF AND VENTILATION aia ‘| GENERAL OFFICE AND Works, : WILKES-BARRE, PA, 
AND . lt The rs NEw YORK OFFICE AND WAREHOUSY, - NO. 87 LIBERTY SP. 
REDUCED EXPENDITURE FOR a Ree 
TIMBER. 


————--— ? Steam PUMP 
Machines sold subject to trial. VAN DUZEN'S: JET 
=> PUMPS ANY KIND OF LIQUID. 
» Does not clog, freeze or get out of order. 
* Sa Always ready. All brass. Every Pump: 
, Guaranteed. 10 sizes. Capacity 
100 to 10,000 gallons per 
hour. Prices $7 and upwards. 
For full information write to- 


SULLIVAN MACHINERY CO., MERS., Suratas eavensarncerrig 2 es ma evan uzeNasiFrco, 


Contracts taken for entry driving. 


Mines examined and estimates made. 


HELL AUTOMATIC COAL TIPPLE, 
(Successors to Diamond ee Co.) ROCK DRILLS AND QUARRYING MACHINERY, 


, 46 and 47. North Clinton st. CHICAGO. ILL, CONTRACTORS For DIAMOND DRILL PROSPECTING. 


(PUMP. DEPARTMENT) 
CINCINNATI. QO. 


omer 1892. THE COLLIERY ENGINEER) _ s 


OAS Boge. Bi -MILHOLLAND, 


240 Fifth Avenue, PIVTSBURGH, PA. ila 
EXPERT. ENGINEERS, DESIGNERS AND BUILDERS OF HOISTING ENGINES. 


ENDLESS AND TAIL ROPE HAULAGES 


A SPECIALTY. 


OVER ONE HUNDRED NOW RUNNING SUCCESSFULLY. 


Manufacturers of Iron and ‘Gum Lined SHEAVES for transmission and carrying Wire Ropes.j:{ECOAL CRUSHERS of the 
datest and most modern design. STHAM ENGINES, 20 to 500 Horse Power. NARROW GAUGE LOCOMOTIVES, ‘with or: without 
Link Motion Reversing Gear; Reliable and very Durable where dust and dirt of Mines are to be encountered. 


ORDERS SOLICITED. 


LE a Le Lo eT 


‘THE 


HOWARD ELMER, Presr.  —-W. T. GOODNOW, Sea. 
F. E. LYFORD, Tras. M. C. CHAPMAN, Sort. | 
Cayuta Wheel & Foundry 6o., 
SAYRE, PA. 


MULE f / CAR WHEELS area 


S| IOES, i == a™®, | W\iNE CAR WHEELS 
— = | AND CASTINGS. 


All wheels made from _ best charcoal iron. 
MANUFACTURED BY THE 


SEND FOR PRICES. 


BRYDEN #H.S. co, | 


CATASAUQUA, PA.,, 


MINERS’ 
WICKS 


ARE THE 


BEST. 


FOR SALE: BY 


¢ 


OF ALL AINDS. 


Send for Prices. | 


THE LEES MFG. CO., 


WESTPORT, CONN. 


COAL AND TIMBER LANDS LANDS 


FOR SALE. 


———-| Best Al at of all varieties goes and accessible. | 


_ BEST BOILER AND PIPE COVERING MADE "0. 


5° D. AVIS & C0.. 
CHARLESTON, W. Va. 
Fire- felt is the non-conducting form of Asbestos. ; 

We form by our patent process cylinders. blocks and | ~~ Teepe maar ame tseae ee 
sheets, according to the shape and size of the surface to 
be covered. These ‘forms differ from all products of 
Asbestos heretofore manufactured. being exceedingly 
‘ight in weight, pliable, and, therefore adaptable toa 
tie? surface of any shape; strong and tough on the exter- 
g ior, so as to be handled without damage, but spongy 
and felt-like on the inner layers, insuring non-con- 
ducting qualities ofa high order. 


WATER PROOF COVERED WHEN NECESSARY. 


ALL 


- REPUTABLE 
DEALERS. 


— 
— 
—— 
- 
—— 
——— 
$$ $$$ 
———— 
eS 
——— ‘ 
-_ 


oe Used and en- 
= eT f dorsed by leading 
shops and. engi- 
neers: Its merits 
and convenience 
cannot be.de 
scribed in this 
small space. Send 
for illustrated de- 
scriptive circular. 


FIRE-FELT COVERING. 


mons =H. W. JOHNS MANUFACTURING CO., 


170 AND 172 NorRtH FOURTH STREET, PHILADELPHIA, PA. 


Address, 
KY 7 Send for catalogue to ie a4 
BOOKS ON MINING ==i#32380r AMO, SYEASON, 
> SCRANTON, PA. 


MINING MACHINERY, MINE SUPPLIES™=TOOLS 
OSTERLOH SUPPLY CO., 89 Water St., Pittsburgh, Pa., ) THE i SVENSON 


DEALERS IN NEW AND SECOND HAND 


' Mining Machinery, Prospecting Machinery, etc., Explosives, Belting, DRAWING TABLE 


Packing, Lubricants, and Supplies of all Kinds. 


"HOISTING MACHINERY, MINE. PUMPS, AND FANS, can be used sitting or standing with board in- 


clined or flat. Parallel ruling device works 
-SAFETY-LAMPS | AND TOOLS OF ALL KINDS. 


smoothly at any angle, and is accurate, con- 


cnmmcronsoe ENTIRE EQUIPMENT OF COLLIERY PLANTS. jwsient nd cunble By sing bwd me 


SEND .FOR CATALOGUE... _.-.. the stades the draftsman has a writing table. 
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~ PROFESSIOND L CARDS, JEANESVILLE IRON WOR KS, 


JEANESVILLE, LUZERNE Co. PA. 


Established 1843. 


The Engineers whose cards appear below 
are practical men who understand their busi- 
ness. If you want Maps, Reports, Plans or 
Engineering Advice, it will pay you to engage | 
one of them. 


BUILDERS OF 


The latest styles of fixtures for the preparation of coal. 


Mining Engineers. 


THE sna HaDYELLAE UMP, - WOR, ROOD, Supt. 


“A LEOFRED, omesinee> PHILLIPS MINE SUPPLY Co., 


MAIN OFFICE, QUEBEC, CANADA. PITTSBURGH PA., Manufacturers of 
: Branch offices at Sherbrooke, and 17 Place d’ Armes Hl], Montreal, . ? 


| __ MINES, MINERAL PRODUCTS _M INE AND COKE WORKS EQUIPMENT. 


MINE CARS, 
~—-SGREENS, 
DRUAS, 
WEIGH-SCALES, 
LARRY 


: 


Ww. Ss. GRESLEY, 


“INNING ENGINEER AND PRAGTIGAL GEOLGIST 
COAL SPECIALIST. 


Seep deg Government Certificated Mine Manager, F.G. S., etc.] 


| 99 YEARS PRACTICAL EXPEFIENCE IN EUROPE AND AMERICA. 


nan s Sean haw e nent None” tame amee Nat ns Sane wane Saal Same” ee ae ae 
? 
i 


Examines and advises on Coal mines with special : 


retevence 0 method of opening up and work- | 
ing under any conditions, ? 
Correspondence solicited. 


Address Box ahi vos Ba Pa. | 


HEADS, p< 
ns = 
ORE-BUCKETS, cui veo. WHEEL 
STEEL 30,00 IN USE. 


eee WL fe. oo 


“EDMUND. A -BARTL, 
CIVIL AND MINING ENGINEER, 


| 404 ‘Lacka: Ave, SCRANTON, PA. 


WITH OR WITHOUT 


Patodkt Self - Oiling ei 
GAR WHEELS, IRON AND STEEL AXLES, ETC., 


Satisfaction Guaranteed and Orders Quickly Filled. 
PRICES BELOW COMPETITION. 


sess Run suuger than any other wheel with Ror SAAR Rotem, 
‘ 


iS NRL LEDS RAED SEEN PN Oc SSE NE ARE NTR GE ae one oiling. S. B. STINE, Oscro.ta Mitts, Pa. 


sgh me | co hex. CRANDALL’'S PACKINGS 


RAILWAY, MINE, AND 
not having been subjected to the injurious chemical action of boiling 


{ WILLIAM GRIFFITH, 
: Mining Engineer and Geologist. 


COAL EXCHANGE, SCRANTON, PA. - 
_ SPECIALTY.~ *Bxuminations, Reports, ‘Oho. : 


ee 


CORPORATION LAW. 
oil, outlast all others and never melt and gum. 


r= SCRANTON, PA. 
| (| a, a Gap GREATEST EXPANSION, and 
MINE, MILL, AND RAILWAY \ S224 Ee ee SUPERIOR DURABILITY, 


SUPPLIES, 


the verdict wherever comparative tests have been made. Thousands of 
enginveers endurse the Crandall. 


‘We hold the only patents on Cold Lubrication. Ask 


JOHN A. ROEBLING’S SONS CO.’S other manufacturers to explain their process. 
Send for descriptive catalogue, and ou of STEATITE WATER PACKING. 


WIRE ROPE. None genuine without our trade mark 


| CRANDALL PACKING CO.,, 
WORTHINGTON STEAM PUMPS. / | «GOLD © lee Main Offices ne Factories { 1934 North Broalwiy, 87 LOUIS: MO, 
Leather and Rubber Belting, Packing, Hose, Etc. sa 


NEW YORK, 136 Liberty St. CHICAGO, 51 South Canal St, 
sit A.KinespurY.  LEVIATHAN BELT ING, 
313 Spruce Street, | SCRANTON, PA. 


Positively unequaled ae strength, durability and traction power; unaffected by 
heat, steam, or water. 


HAND), B2:18 FOR MAIN DRIVING AND WORK OF A HEAVY NATURE, 


BELTS MANUFACTURED SPEGIAILY FOR MINES. 


p 0 WY e f SOLE MANUFACTURERS, 


MAIN BELTING Co., 


1219-1235 Carpenter St., PHILADELPHIA. 248 Randolph St., Carca@o. ce yi Hal 
S| "120 Pear Street, Boston. rit ty deli 
ly a ty 
Send for Price-Lists and Samples. hie ety Peat Ha yl 


pe 
a 
WW, 


| 


ONINIUTHONNHRATAATRR mT ase —S 


: : 
iu “o= __| MINERAL WOOL SECTIONAL COVERING 
— Coal Mines 

| | se a | A superior non-conductor for all y ey, AN 

= heated surfaces, steam or fire heat. 

g THE DEMING CO, FOR 


SALEM, OHIO. | ¥fEAM PIPES, HOT WATER PIPES, BOILERS, ETC., WILL KEEP COLD WATER PIPES FROM FREEZING, 


UNITED STATES MINERAL WOOL CO., 2 Cortlandt Street, New York City. 


SEND FOR CIRCULAR, 


MINE PUMPS, MINE MACHINERY. 


CAR-WHEELS AND AXLES, &C. &C. 
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a. + ee rn ne Se 


THE ‘LITCHFIELD HOISTING ENGINE. 
LITCHFIELD GAR & MACHINE CoO., LITCHFIELD, ILL. 


MANUFACTURERS OF 


High Grade Hoisting and Haulage Engines, 


SINGLE OR DOUBLE, DIRECT ACTING OR GEARED, 
FROM 20 tro 2,000 HorRSE POWER. 
SOLE BUILDERS OF THE | 


CELEBRATED LITCHFIELD DOUBLE HOISTING ENGINES, 


FITTED. WITH . 


H. H. BEACH’S PATENT BALANCED SLIDE VALVE. 


THE Best, Quickest, AND Eastest HanpLep Hoistinac ‘ENGINE IN TITE WORLD. 


ADAPTED TO ANY AND ALL CONDITIONS OF MINING. 


Sheave Wheels, Cages, plo apse Fans, Mine Cars, Car irons, Chilled Car Wheels, Axles and Boxes, Brags 
and Iron Castings, Light and Heavy Forgings. Special Attention to Repairs. Correspondence Solicited, 
ESTIMATES FURNISHED. Satisfaction Guaranteed. 


LESSONS BY CORRESPONDENCE IN MINING, = <«i3"3sits 
THE COLLIERY ENGINEER COMPANY, 
- SCRANTON, PA. 


MINES ELIMINATOR 


Has proven its superiority over 
all other steam separators. 


ie SECURES DRY STEAM TO ENGINES, PUMPS, ETC., 


regardless of priming boilers or condensation iat to long Pl of 
steam- -pipe. 

An invaluable safeguard for engines and pumps located at long dis- 
tances from steam boilers. 


IT WILL COST YOU NOTHING TO TRY IT. : 
HORI... AL, SEND FOR FULL PARTICULARS. Fao | 
HINE ELIMINATOR COMPANY, 106 Liberty Street, New York. Hi 


9 
Perfect Alignment—Simple in Con- 


OTTUMWA IRON WORKS, | ““opctaon‘paramie, 
OTTUMWA, IOWA. NEATNESS AND DISPATCH ARE PECULIAR 
FEATURES OF THE HAMMOND TYPEWRITER 


Hoistin and Hauling Engines, |,2rssmemarperenyencomn pin ne 
offices of The Colliery Neva Company. and give per- 
fect satisfaction. The Hammond was adopted after a 


FIRST AND SECOND MOTION, thorough test extending over several months during which 


time two other makes were used in connection with the 


FRI CT I O N AND Lt N K, ee SEND FOR CATALOGUE, 


ee ee THE HAMMOND TYPEWRITER CO, 


UNDERGROUND HAULAGE 


77 NASSAU ST., NEW YORK. 116 8. 6TH ST., PHILADELPHIA. 
and are prepared to 2stimate on ma- 300 WASHINGTON 8T., BOSTON. 111 & 112 THE ARCADE’ CLEVELAND 
NEN area chinery complete, and 198 LA SALLE S8T., CHICAGO. 58S. CHARLES ST., BALTIMORE. 
ee LONDON OFFICE, 50 QUEEN VICTOR:A ST., LONDON, E. C. 
| Se GUARANTEE RESULTS. CANADIAN OFFICE, 45 ADELAIDE ST , EAST TORONTO. 


FAIRBANKS, MORSE & CO., Agents, CHICAGO, KANSAS CITY, and ST. PAUL. 


A KEY 
MINE 
VENTILATION, 


By A. A. ATKINSON, 
| IS WHAT 


YOU NEED 


na | | 155 Pages, 53 Illustrations. 


PRICE POST-PAID, 
Stiff Paper Cover, .......cccccescsceees 75 Cts. 
in MELAS GEESE AP FE RO rE $1.00. 


' OUR PART D, 1892 CATALOGUE OF 


ANEMOMETERS, 


SAFETY-LAMPS, 
WATER-GAUGES, 


Mathematical 
Engineering »° Surveying 
INSTRUMENTS, 


is now ready and will be mailed (6 to 


GARRY IRON & STEEL ROOFING CO,, 


The Largest Manufacturers of Iron 
and Steel Roofing in the World. 


mit MANUFACTURERS OF ALL KINDS OF 
‘4 Tron and Steel Rooting, Crimped and Corrugated ‘ergy ld 
Siding, Iron and Steel Tile or Shingle, Fire- Proof ’ 
Doors and Shutters, Iron Ore Paintand Cement. 


IRON FRAMES FOR ROOFS ANU BUILDINGS. RS = WILLIAM E. STIEREN, 
Me aes croaitin tad toe MP ecu ent, seamonpy | GSce=—™ OH Slleld SL. PITTSBURGH, PA 


Mention this dient when writing. 


ae 

< 2 
Poe 
a) 


CHARLES S. HELLER Sc. ae bal DON ALDSON IRON CoO., 


MANUFACTURERS OF 


TRADING AS 


HELLER & BRIGHTLY, 


MANUFACTURERS OF 


ENGINEERING, MINING AND SURVEYING , tan 
INSTRUMENTS, Special castings for water and gas. 


EMAUS PIPE FOUNDRY, 


Cor. SPRING GARDEN STREET and RIDGE AVENUE, GEORGE ORMROD, = JOHN, DONAT.DSON. Paeen., 
PHILADELPHIA, PA. EMAUvs, Pa. PHILADELPHIA, Pa. 


EMAUS, LEHIGH COUNTY, PA. 
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“THE MCCLAVE GRATE AND ARGAND STEAM BLOWER 


COMBINED 
Form the Best System yet Invented for Burning Fine Coal Fuels, 


SUCH AS ANTHRACITE CULM, BUCKWHEAT COAL, PEA COAL, AND BITUMINOUS SLACK. 


They have been adopted by leading concerns, such as the Scranton Steel Company, Coxe Bros. & Co., New York Steam Co., Solvay Process Co., Syracuse, N. Y., and 
Yheusands of others in various parts of the country. ets 
~ SEND FOR ILLUSTRATED CATALOGUE AND PRICE-LIST. 


McCLAWVE & Aeinnbenencs gor and 303 Seventh Street, Scranton, Pa. 


GOMPLETE ~COAL-WASHING AND SEPARATING PLANTS, 'MFROVED RETORT COKE OVENS, 
WALTER Mi. _STEIN, Metallurgical Engineer, _ 325 Walnut Street, PRILADELEMYA: PAs PA. 


just issueD. «= ™” |(GRISCOM PATENT DUPLEX PUMPS. 


3 CATALOGUE NO. i , MANUFACTURED BY 
) OISTING | GUIBAL 
6 LAYTO i nee slo VENTILATING 
FANS. 
FREMOVABLE 
AIR COMPRESSORS ate 9 ¢ tm med aes LIGHT 
MOTIVES. 
For all Purposes and Pressures, mailed FREE on scrEENS AKERS. LOCO MO" IVES 
lication. BOILERS AND 
i NGhs ae | SBeaweee, Deanna. 
Clayton Air Compressor Works, |  —SuHarrina, MINING 
43 DEY STREET, NEW YORK. PULLEYS, MACHINERY .. 
COMMON SENSE CONVEYOR | VU LCAN IRON WORKS, 


FOR CONVEYING AND ELEVATING Shops at Wilkes-Barre and West Pittston, Pa. ' General Office, Wilkes-Barre, Pa. 


HEAVY Eps hs OR SHORT DISTANCES. | ————-—___-—- me ae eRe ene i Si 
F ue LINK BELTING. PAUL S&S. REEVES, SELDEN’S f 


¥ LABOR SAVING PHILADELPHIA, PA. p ATENT p AC KING a SS ya) 
MACHINERY. Pp ie 1 S iS FA 0) R B R 0 Kd Z a MADE WITH EITHER RUBBER CORE OR CANVASS CORE. 
a THE 
MANUACTURED ONLY BY 


BEST STEAM AND HYDRAULIC PACKING FOR STUFFING-BOXES 


C. O. BARTLETT, BABBITT. M ETALS. in the market and will keep Rods and Plungers smooth and | 


36, 65, 67, 69, & 73 S. WATER STREET, CLEVELAND, 0. tight with least friction. Correspondence is solicited that 


ae 4 f a trial of the Packing may be made on its merits. 


ASSES RASS RE Mi SSR BP RRR AEC SU GS CORN RG BRN Ek OST BRASS AKD PHOSPHOR B BRONZE CASTINGS 
The Reeves Wood Split Pulley | pron 1 POUND TO 20,000 POUNDS IN WEIGHT. 


C.B. SCOTT, 


DEALER IN 


ENGINES, BOILERS, 
STEAM PUMPS, 

ELECTRIC MOTORS, | 
MACHINERY ‘SUPPLIES. 


SOLE AGENT FOR 
THECONNECTICUT ELECTRIC MO- 
TOR AND GENERATOR. 

119 FRANKLIN AVENUE, : SCRANTON, PA 


Telephone No. 704. 


HELP WANTED. 


As this arrangement entails on us considerable labor and expense > 
attending gratuitously to the ween ondence of applicants, no a 
eations but those from subscribers to THE COLLIERY ENGINEER wi. 
forwarded. 


RANDOLPH BRANDT, Manufacturer, 


RA CORTLANDT STREET, NEW YORK. 


“a Light Locomotives, 


FOR ALL GAUGES OF TRACKS. 
SPECIAL DESIGNS FOR 
Mines operated by Steam or Compressed Air, for outside or in- 
side hauls, for coke ovens, furnaces, mills, quarries, con- 
tractors’ service, logging railroads, and enclosed 
noiseless steam motors for street rail- 
roads and dummy lines. 


ee ‘oar Wood St., PITTSBURGH, PA. 
SITUATIONS, WANTED.|— oe eer 


Applicants must.enclose the necessary post- 
age for forwarding their letters. 


Advertisements under this heading, taken for fifty cents for each 
insertion. 


WANTED.—Position by a mining engineer (coal) with ex- 
perience in fiery mines, well posted on steam machinery and haul- 
age. Position desired where economy is ao 

Address. 


Aa; 
Care THE COLLIERY ENGINEER. 


ce 
Z 


WANTED.~—A position as stationary or pump engineer. Ex- 
perienced man, and can give good references. 
Address 


Care THE Comin’. Nc = N f : to is Es R E : : TO N. N. vs 


; git a = Co 
WANTED.—A position as Mine Manager or Mine Superintend- amin 
ent by a thoroughly experienced and practical man. Have been 


a Mine Manager for several years, and hold a first-class certificate wir i A E RoP i 


of competency, and also a service certificate for the state of Illinois. 
First-class reference, etc. 
Address 


Mine Manager, 
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WEBSTER, CAMP&LANE MACHINE CO. 


BUILDERS OF: Akron, Ohio, U. $$. A. 


HAULING MACHINERY, 


Fitted with differential friction clutches of new and improved design 
and arranged for either Slope, Tail rope or Endless rope haulage. 


ISTING MACHINERY, 


Having powerful band friction clutches and band brakes. Espec: 
ially adapted for Coal Mining. 
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Including Complete Outfits. Boilers, Pumps, Sheaves, Rollers, 
Cages, Buckets, Wire Rope. “ | 
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SCIENTIFIC IMPROVEMENTS. 


It is one thing to separate the water from the steam by 
surface interposed in the current, and quite another: to 
shape that surface so as to deflect the water so separated 
that itis prevented from getting back into the current. 

We have accomplished both. 

Scientific tests prove it. 

For separating grease and sediment from exhaust steam, 
the action of the separator is perfect. A grease cock is 
placed just below the water line, and the grease, which is 
lighter than water, drawn off at intervals, while the water 
flows through the trap, and the sediment, which is heavier 
than the water, settles to the bottom and can be removed 
at pleasure by taking oft the cover which removes the float 
and exposes the interior for inspection. : 


STEAM FANS 


THE MOST EFFICIENT—THE MOST DURABLE. 


OUR PATENTS. 


Damper Regulators, Pressure Regulators for Steam and Water 
Return Traps, Separators, Balanced Steam Traps, Damper 
Regulators for Hot Water Heating; other 
Steam Specialties. 


CENERAL ACENCIES: 


NEW YORK, 109 Liberty Street. 
PHILADELPHIA, 2035 N. Front Street. 


CHICAGO, 218 Lake Street. 
DENVER. Cor. 15th and Arraphoe Sts. 


MANUFACTURED BY 


W. E. COLE, Washington, Indiana 


WRITE FOR PRICES, AND NAME THIS PAPER. 
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Hoisting and Winding — 


FNGINES. 


Brick Plant and 
Contractors’ 


MACHINERY. 


THOS. CARLIN’S SONS, 
ALLEGHENY, Pa. 
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MINING MACHINERY AND DRILLS | 


J. E. CARR & SON, 
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aecrmicry on an! MOTOR CAR 


JEFFREY COAL MINING MACHINES. 


The work this machine is guaranteed to do 
is based on RESULTS obtained after 


years of experience and actual work. 
Correspondence solicited. Address 


THE JEFFREY MFG. CO., COLUMBUS, OHIO. 


CHICAGO OFFICE AND SALESROOM, 48 SO. CANAL ST. 
NEW YORK BRANCH, 163 WASHINGTON ST. 


JEFFREY GIANT AIR POWER COAL DRILL. 
Mining Properties examined, Estimates made and machines furnished subject to sale after having worked on basis of estimate, 


E. H. MEAD, | 
PRES, & TREAS, 


Engine is of a New 
Design. 
Operates with Less Air 
than any Power Drill 


sylvania Coa; 


FOR MINES. 
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W. E. STREET 
SECRETARY: 


CABLE GRIPS22GRIP CARS % _wmno 6 


ANTHRACITE 


FOR UNDERGROUND HAULAGE BY ENDLESS ROPE. 
Working Plans and Specifications of Endless 


Rope Machinery made to suit gg hia a 
all requirements. 


DESIGNERS OF COAL MINING MACHINERY. THOMAS HODGSON, 


Western Superintendent, | Rail Yard—47th and aac Sts. 


WRITE FOR CATALOGUE OF CABLE GRIPS. 


LEAVENWORTH, KANSAS. 


NEW YORK. 
BUFFALO : 
Coal and Iron Exchange 


Itis sent free of charge. 


EVERY MAN 


interested in leather belts should send for circular of 
Dixon’s Belt Dressing and the Care of Leather Belts. 


JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 


BITTENBENDER & CO., 


| 126 AND 128 FRANKLIN AVENUE, 
SCRANTON 


COAL. 


CHICAGO: 
Temple Court, 
21 Quiney St. Cor Dearborn. 
DOCKS: 


Head of North Ma ete 
_ Indiana Street Bridg 
_ 22d Street Bridge. 


MILWAU KEE—Plankinton Bldg., 185 Grand Avenue. 
DOCK—North (ee St. foot of 15th Street. 


S. VANINGEN, Superintendent. 


WITH OR WITHOUT AXLES. 


BOWLER & CO., Manuracturers, CLEVELAND, OHIO. 


M | N BR S PP IES PRACHICAL TREATISES ON GASES MET WITH IN COAL 
t MINES .AND ON THE FRICIION OF AIR IN MINES. 
Bound together in stiffpaper. By J. J. Atkinson, H M. Inspector 


IRON AND STEE L of Mines, Durham, England. These works have been selling at 50 


cents apiece. Price combined 50 cents. For sale by The Colliery 
Engineer Co., Coal Exchange, ct sas Pa. 
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CTION, WATER, STEAM, GAS, AIR, ACIDS, and for every purpose to which a Hose can be applied. 


RESISTANCE to Great Pressure; Unobstructed Flow of water; Increased Flexibility and Perfect Protection are 
some of its Advantages. 


\ eae D WE GUARANTEE every foot sold to withstand constant service for such longer period asto render its cost muchlessintheend. Eyery wind 
ARMORE of the wire can be cut without loosening or uncoijling. 


‘Pat 1882,’85,’86 The making, vending or use of any serviceable armored wire-bound hose. not of our. manufacture is an infringement on one or more of our 
RS, 90, 791. ’ patents The rights secured to us render each individual dealer or user responsible for such unlawful use with all the consequences thereof. 


All Sizes from I-8 Inch to 42 Inches in Diameter. 
For prices and: discounts, address Sole Manufacturers and owners of all the 
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WATGRBUKY KUBBCE CO. SPHINCTER GRIP ARMORED HOSE PATENTS. 


GEORGE WISE, GRIM’S PATENT COAL DRILL. 
Harness Manufacturer, yf Qo perce | 


TESTSbhave demonstrated 

it as the most durable, effec- 
JEDDO, PENNA. tive and economical Drill in 
the market. I: finds a ready 
sale in every land, and has 
every W 22:e been crowned with 
the hi- } estcompetitive honors. 
Every Driil undergoes a rigid 
inspection, and if any fail 
through fault of metal 
or workmanship, they are 
promptly replaced without 
charge. These drills bore one 
and one-half to three inch 
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GENERAL, AGENT FOR 


Beagle’s Patent 


MINE HAMES, 


$22 Net per Doz. Prs., either High or Low Top. 
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BEWARE OF IMITATIONS 


4a As there are Infringements on the Market. “@s me 
‘pe SSS — +7 re AONE MANU RMR 5 MND RE eRe : _.. | holes, six and eight feet deep, 
ie ar tn ee 
THE HARRISON MINING MACHINE, pais | 
| ae. , : CANNELTON SUPPLY CO., 


SOLE MANUFACTURERS OF 


GRIM’S PATENT COAL DRILL, 
_ CANNELTON, BEAVER CO., PA, 


LACKAWANNA RouTEe. 


~ SHORTEST! BEST !! QUICKEST!!! 
I BZ Zz BETWEEN 


Small, simple,and durable. The only practical machine that will bearunderandshear. Oneskilled operatorand one BUF ALO AND NEW YORK ANI) PHILADELPHI 
laborer can runit. Will domore wank for each cubic foot of air consumed than any machine in use. No track required. 
Mining properties examined, estimates made, and machines furnished subject to sale after having worked on the basis of the estimate, 


GEO. D. WHITCOMB, PRroP., 1224 MANHATTAN BLDG., 307 TO 321 DEARBORN STREET, CHICAGO, ILL. SOLID VESTIBULE TRAINS 
—_— eer eernrneernenneen SS en? | reer: 1 ey em between are ane ee Pore: | 
I2Hours between Buffalo and Philadelphia. 
YOUGH STEAM PUMPS .2s2x: 
THE PULLMAN Vestibule Drawing Room 
m : ordinary day cars of which the 
f BOVIS, PORTER & G0., CONNELLSVILLE, PA, | "ACKAWaxNa novre 


MANUFACTORY, 327 AND 329 DEARBORN STREET. 
The only Route having a Night Train Service between Buffalo 
MANUFACTURED BY Buffet Sleeping and Parlor, as well as the 
We is composed, are the finest examples of 


( Mines, modern railway cars in existence. 
- . eee : ee nee York: Arrive Bie A 
PUMPS FOR Special Boiler Feed,|: 9% 4. pe 00 P.M. 
9.40 P.M. 9.40 A.M. 10.00 P.M. 
Tanks ) Leave New York : Leave Philadelphia : Arrive Buffalo ; 
aie ee ie 
Heavy Pressure. 9.00 P.M. aay | 11.20 A.M. 
MINE AND COKE WORKS SUPPLIES. FREIGHT SERVICE UNEXCELLED. 


| W.F.HALLSTEAD,GENL. Mer. W. F. HOLWILL, GEN. Pass. AGT 
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IA. HINCH & Co.. | 


HERM. PFISTER, 


MANUFACTURER AND DEALER IN 


4 SIRNEING EGER 
Hailes INSTRUMENTS. 


Rods, Chains »°Steel Tapes. 


ALSO INVENTORS’ MODELS MADE 
-TO ORDER 


No. 195 West Fifth St, CINCINNATI, 0. 


Allkinds of repairing and adjusting ofin- 
struments promptly attended to. 


SCRANTON, PA. 


Stationary Engines and Boilers, 


HOISTING-ENGINES WITH GEARED DRUMS, HOISTING-ENGINES, DIRECT ACTING, TAIL-ROPE 
ENGINES AND INSIDE HAULAGE MACHINERY, PATENT REMOVABLE STEEL-TOOTH COAL- 
BREAKERS, VENTILATING FANS WITH DIRECT ENGINES OR BELTED, ELEVATORS, 

AND CONVEYORS, HEAD-SHEAVES WITH REMOVABLE ARMS AND RIMS, 

AND ALL COLLIERY MACHINERY AND CASTINGS. 


Plans Furnished and Contracts Made for Breaker Outfits Complete. 


ROCK DRILLING AND AIR -COMPRESSING * | NE. a sts a, a 


MACHINERY STEAMLETTERS CUDDL LES 


AND 


ENGINEERS’ 
FOR TUNNELS QUSERIES, MINES,| yee ses 


I like to make ffigures. Write me for estimates 
And wherever Ore and Rock are to be Drilled and Blasted. 


: ’Twill do me good and may save you money- 
RAND DRILL CO., 23 Park Place, New York, U.S.A.) payeunp. mR. TURNER. 
BRANCH OFFICES: 


Monapock BUILDING, CHICAGO. ISHPEMING, MICH. TELEPHONE 2820. 


1316 18TH STREET, DENVER. SHERBROOKE, P. Q,, CANADA. ; 2x ee 
APARTADO 830, MEXICO CITY. i2 North Main Street, WILKES-BARRE, PA 


CAMERON STEAM PUMP 


NO OUTSIDE VALVE GEAR. 
Used exclusively in Shaft Sinking on the 


NEW YORK CROTON AQUEDUCT, 


and in mining camps throughout the country. 
4a- For ILLUSTRATED CATALOGUE, address 


The A.S. Cameron Steam Pump Works, 


Foot of East 23d Street, New York. 


FOR MINES. 


I, 2, Or 4, Drums, with Reversible Link 
Motion, or Patent Improved Friction. 


300 Srytes AND SIZEs. Over 8,500 Enaines In USE 


MADE ONLY BY THE , When You Want 


{ F a Steam pipe Covering that will give DRIER 
Lidgerwood Manut ng Co., STEAM and better results for LESS MONEY 


96 Liberty Street, New York. 197 to 203 Congress St., Boston. | than any now in use let us hear from vou. 
99 First Avenue, Pittsburgh, Pa. 5 to7 N. First St., Portland, Ore hae any y 


34 and 36 West ‘Monroe St., Chicago. 610 N 4th St. , St. Louis. 
a es gents, isan a mers, Salt Lake City, ta and He ena, on. 

= ani Hendrie & Bolthoff Mie. ag esl g ELECTRICAL EXCHANGE, NEW YORK. 
SEND FOR CATALOGUE. 


~ WASHBURN & MOEN MFG. CO. ~ TO O8T OBTAIN DRY STEAM 


OF WORCESTER, MASS. BE 
SCRANTON TAREMOUSE, <3 Franklin Avenue. STRATTON 


Crucible Gast-Steel and Iron Wire Hoisting Ropes, SEPARATOR 


celebrated for their high tensile strength, flexibility, and durability. 


Also’ Galvanized Steel Wire Cables for Suspension Bridges, Galvanized Steel Wire Rope, &c., <c., 
Transmission and Standing Ropes, Crucible Steel Rope for Tramways. 


Also Manufacturers of BARB WIRE, IRON AND STEEL WIRE, OF EVERY DESCRIPTION. 
Pittsburgh Warehouse, 26 Seventh Avenue. . 
New York Warehouse, 16 Cliff Street. Chicago hemes 107 Lake Street. 


THROUGH ANY LENGTH OF 
STEAM PIPE. 


A valuable feature in mining oper- 
ations where dry steam is often 
required at a long dis- 
tance from the boiler. 


PACKING, GASKETS, VALVES AeaSTRATTON. SEPARATOR C0. 


HOSE tok WATER, STEAM 08 AIR, eso se, x 
PISTON PACKINGS. THE H ASENZ, AHL 


Ge ALL GOODS WARRANTED-PRICES Low, Diamond Bit Rock-Drill. 
po SEND FOR CATALOGUE AND PRICES. FOR HAND AND OTHER POWER 
oe QUAKER CITY RUBBER CoO., tine ‘Obi Ww Caen: Write for Particulars. 
CHARLES A. DANIEL. No. 313 MARKET STREET, PHILADELPHIA. WM. HASENZAHL, Mer. 


1538 WEsT SECOND STREET. CINCINNATI, OHIO. 


The Colliery Engineer. 


AN ILLUSTRATED JOURNAL OF 


Coal and Metal Mining and Kindred Interests. 


VOL, XITIL—NO. 4. 


COKING, STEAM, GAS, ano DOMESTIC GOAL 


AND TIMBER LANDS. 


INCLUDING THE 


POCAHONTAS BED 


TO LEASE ON ROYALTY 
‘IMMEDIATELY ON THE COMPLETED OHIO EXTENSION OF N. &W. R. R- 


In McDowell and Logan Counties, West Va. 


A GREAT OPPORTUNITY FOR PRACTICAL MEN. 
FULL PARTICULARS FURNISHED BY 
ELKHORN & SANDY RIVER LAND TRUST, } RICHARD TORPIN, Prost. 


LOGAN COAL & TIMBER ASSOCIATION, ) HOWARD S. GRAHAM, Sec, 
400 Chestnut Street, PHILADELPHIA, PA. 
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SORANTON, PA., NOVEMBER, 1899. 


WITH WHICH IS COMBINED 
THE MINING HEHRALD. 


CATALOGVE eae 
1, 


é } HWS 
PULSOMETER STEAM PUMP CO. SO 


(COPYRIGHTED 1891) 


MAGNESIA SECTIONAL COVERINGS 
FOR STEAM PIPES anp BOILERS. 


10,000 Feet in Stock at our Warehouse, 321 Center Street, Scranton, Pa. 


MACAN & CO., PHILADELPHIA. 


THOS. T. HORNEY, Mar., SCRANTON, Pa. 


DIFFICULTIES IN MINING. 


Some Sources of Danger in Underground Working. 


BY D. E. DAVIES. 


(A paper read before The South Wales Institute of Engineers, 
March 24, 1892.) 


It having been suggested to the writer that a paper 
on some practical subject would be of interest to the 
members of the Institute, he has ventured to offer a few 
remarks on some points which may be considered of 
interest to all engaged in coal mining, with the view of 
raisinga discussion and eliciting information on such an 
im portant subject. 

In treating on “Sources of Danger,” the writer has 
purposely omitted to mention almost all the various 
sources of danger to individuals while performing 
various classes of work, with the view of referring only 
to those sources of danger which may lead to or cause 
a serious calamity. 

The first source of danger which the writer would 
refer to is :— 


1.—GoaF BECOMING ON FIRE. 


This generally occurred in South Wales from shot- 
firing. To the writer’s knowledge a few cases had 
happened in the following manner: In firing a shot 
in the bottom or roof—especially in the bottom -—at the 
face of a stall, where no trace of gas could be detected 
by the shotmanin making his examination immediately 
before firing, but where a small quantity of gas must 
have existed in the cracks or fissures in the bottom or 
roof, or where a constant supply of gas was oozing out 
of the strata in the shape of small blowers: This gas 
must have become ignited when the shot was fired, and 
the constant supply of gas issuing from the strata must 
have kept the flame ignited in the bottom, but out of 
sight and reach of the shotman in making his examina- 
tion of the place after firing the shot,although the quanti- 
ty of flame was so small that it did not even arouse the 
suspicion of the shotman of its existence. In about 
forty-eight hours after this had happened, when the 
fireman was making his usual inspection prior to the 
commencement of the night-shift, he found that the 
goaf of this stall was on fire, and many tons of the 
rubbish had become red-hot, which caused tremendous 
heat and the rapid breaking of the roof and sides. 

In one case this happened in a place where there was 
a break in the roof parallel to the face, and about 100 
yards long, that had been caused by the squeeze in the 
usual manner, about six yards back on the road from 
the face of the coal. This break or cavity had not been 
filled with rubbish as carefully as it should have been, 
so that about five or six cubic feet of empty space had 
been left above the level of the seam. This space was 
out of sight, having been carefully filled on the edge or 
side of the road, possibly in order to avoid observance 
by the officials. When the shot was fired, it is believed 


that it ignited the small blower or blowers of gas that 
were issuing out of the cracks in the bottom, and by 


that means extended along the cracks to the space in 
the gob which had not been filled with rubbish, where 
the gas also fired. It also ignited the bottom end of a 
post that had been stood in the goaf under the edge of 
this break to protect the collier whilst the face was 
progressing. Each time this cavity was refilled with 
gas, and when the gas reached down to a certain point, 
it came in contact with the burning post and exploded, 
so that every fifteen or twenty minutes there was an 
explosion of five or six cubic feet of gas; but the period 
elapsing between each explosion became less every 
time, because the post was burning higher, and the 
flame and gas were coming in contact with each other 
in less time. Of course an explosion of this magnitude 
could not do much harm beyond frightening persons 
who had not previously seen explosions. But should 
this have happened in some part ofa colliery where 
there was a heavy downpour of gas, or when the atmos- 
pheric pressure had been suddenly reduced to the ex- 
tent of, say, 1} inches of barometer, as was sometimes 
known, and no persons had been in the colliery in time 
to detect the danger; or especially, should anything 
have happened to interfere in any way with, or derange, 
the ventilation of that particular part, an accumulation 
of gas would unavoidably have taken place, and would 
naturally have come in contact with the fire and caused 
a serious explosion, thus possibly killing a large number 
of persons who might have been in the pit, or on their 
way to their work at the time, as well as destroying a 
large amount of property. The method adopted to ex- 


tinguish this fire was by surrounding it as soon as 


possible, and clearing the rubbish away in all directions, 
and throwing water on it whilst it was being shifted, 
and afterwards to cool it down, and taking particular 
care to watch it for a sufficient time afterwards to see 
that it did not rekindle. Ignition of gas in this manner 
takes place occasionally, but generally is detected 
and extinguished at once, before it has time to 
kindle any rubbish or other material. This has always 
happened in the 6-foot seam—in firing shots in the 
bottom—where about 4 inches of coal is found some 2 
feet 6 inches below the seam, and the bottom lifted to 
this “little coal.” 


- 2.—Snor Frrine on MAIN INTAKES. 


The erroneous idea that the coal-dust was not inflam- 
mable, and the prejudice that was so general in the 
minds of colliery officials and workmen against believ- 
ing it, had been a source of great danger to every person 
employed in underground work in the past. But at 
present it is generally believed, and most colliery 
officials are convinced, that it is possibly to have an 
explosion of coal-dust, in the absence of gas, in a very 
dry and dusty mine, and that coal-dust under certain 
conditions is a very active and violent agent in propa- 
gating explosions. It is also believed that the coal- 
dust which would be most likely to initiate, carry on, 
and intensify an explosion is not that met with at the 
face, but on the main intakes. A fresh supply is con- 
tinually brought to those roads, being shaken off the 
trams in transit,and blown along by the strong air- 
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current and deposited on all the surfaces available on 
those roads. 

The reason for arriving at these conclusions is, that 
it had been definitely proved by the Prussian Commis- 
sion in their experiments on coal-dust, and by the ex- 
periments of Mr. Hall, Mr. Galloway, and others, that 
the degree of explosiveness of the various coal-dusts is 
directly in proportion to the fineness of the dust, and 
having but little, if anv, connection with its chemical 
composition. | 

From the foregoing statement, which is believed to 
be indisputable, it is naturally inferred that to carry on 
any blasting operations, such as ripping top or cutting 
bottom—-especially with gunpowder orany other explo- 
sive which gives off flame—on a main intake would be 
a source of extreme danger where coal-dust exists; be- 
cause it is possible for such operations to give rise to the 
necessary phenomena which tend to create or cause an 
explosion. | 

The danger in having an explosion from coal-dust 
would be further increased if two shots were fired, the 
second following the first in a few seconds. The con- 
cussion of the first shot would naturally dislodge the 
dust and throw it into the air, and the flame of the 
second shot would be almost certain to ignite it, and 
therefore start an explosion, and when an ignition of 
coal dust is thus started it becomes, as it were, self- 
propagating. Many explosions undoubtedly have been 
caused in this manner. 

Nothing short of thoroughly wetting all the surround- 
ing surfaces, bottom, sides, and roof, will afford the 
necessary protection before firing each shot. If the 
bottom be kept constantly wet for some time previous 
to shot-firing, it is not necessary to throw any water 
against the roof or the sides prior to firing, as itis found 
that watering the bottom occasions sufficient moisture 
in the air to render the dust on the top and sides in- 
nocuous. This has been satisfactorily tested by the 
writer. Itis no doubt advisable that a small quantity 
of proper stemming, such as a little wet moss and clay, 
should be used in each hole, and no coal dust on an 
account should be used for tamping or stemming. All 
this should be done irrespective of what is demanded 
in General Rule 12 of. the Mines Regulation Act, 1887, 
with regard to this matter. The writer believed that 
most of such improvements and precautions in mining 
had been adopted by the majority of the large colliery 
owners prior to their being inserted in any Mines Act; 
simply because it was conducive to the safety of the 
men, and more economical in the end..: 


Should it be necessary to fire more than one shot at 
the same time, it would be safer to fire them by means 
of electricity, so that all of them should be fired at the 
same instant. Unfortunately, however, this method of 
firing shots had not proved to be so reliable and free 
from danger as one would wish it to be, but it is to be 
hoped that this method will ere long be so improved as 
to make it almost impossible for a shot to miss fire. 
When this is accomplished it will be a great step 
towards making shot-firing a safe process. It is to be 
feared that in the past, underground. workers had _ be- 
come so accustomed to those dangers in which “familiar- 
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ity breeds contempt,” that the habit and success in per- 
forming such dangerous duties as shot-firing, etc., when 


so near the fatal limit of safety, had been-a source of’ 


great danger to all persons employéd underground. 
8.—WorkInG A Prece or CoAL IN ADVANCE OF THE FACE. 


The result of doing this is that a regular outpour of 
gas is set free, and has to be contended against at the 
two extreme corners in the shape of blowers, but liable 
to be converted into accumulations of gas at any 
moment by the least derangement in thé ventilation. 
- These corners are the most difficult parts in the col- 
_liery to ventilate, the air having a natural tendency to 

travel by means of the “shortest cut.” The roof also, 
is always breaking along the solid, thus making it very 
difficult to keep: those corners clear with the desired 
regularity, the ventilation being deranged so often. 
When a stall is cut off at one of those extreme corners 
it becomes a source of trouble and danger. It is the 
most difficult to stow with rubbish, as it is very expen- 
sive to keep open even for a short time, and therefore 
unless it is filled almost at once it is very often not 
filled at all, and the consequence is that there is a great 
difficulty in keeping it clear of gas. : 

The writer does not refer to the leading or winning 
headings. which must always be driven in advance of 
ail the other places, and generally nearly parallel with 
the slips, inorder to open outor develop the colliery or 
make room for men to work, because those places are 
easily ventilated as a rule, but to a batch of stalls which 
are driven sometimes far in advance of the other part 
or parts of the face or block of coal to be worked. It 
was well known that circumstances very often arose 
over which there was no control, and which compelled 
the adoption of this dangerous and expensive plan of 
working, by reason of not having a sufficient number 
of places to maintain the required quantity of coal. 


4.—OPENING out 4 New SEAM, on Beyond a Favtr. 


In carrying on this class of work, it is sometimes 
found that a few feet in thickness of strata‘of a soft 
nature immediately above the seam will yield and 
break away on the goaf after working a small.area of 
coal from beneath it. The distance that this strata will 
fall or lower, varies according to the thickness of the 
seam worked, the character or nature of rubbish used 
in stowing, and the thickness of strata that has moved 
on the goaf to press it down. Above this few feet of 
soft strata, itis sometimes found thatthere is a thick bed 
of hard and tough rock, which will not move or break 
until there is four or five times this area—and some- 
times much more—of coal worked from beneath it than 
in the first case. From the time that the first squeeze 
has taken place there is a space between the soft ground 
that has moved down and pressed on the goaf and the 
other harder ground that has not moved at all, which 
may vary from three to four inches to twenty-four 
inches or more, according to the varied circumstances 
of the case. This space is also certain to be full of gas, 
and when the upper or strong roof breaks and gives 
way, it falls at once, and the gas which previously 
occupied the space is displaced at a tremendous velocity 
by the fall of the upper ground, rushing through all 
possible exits, such as cracks, fissures, etc., in all direc- 
tions. Should the gas thus coming off with great veloc- 
ity come in contact with an ordinary Clanny or Davy 
safety-lamp it is very probable that it would create an 
explosion ; and certainly if such an event should 
happen in a colliery where naked lights are used—and 
which is quite possible—an explosion of gas would be 
inevitable. | 

Circumstances often arise in colliery work which sug- 
gest the possibility, if not the probability, of such an 
accident taking place; and it is highly probable that 
some of the members of this Institute will at once re- 
call to their memories some such cases within their own 
knowledge and experience. | 


5.—W ALLING-IN GAS. 


It used to be the almost general custom in most of the 
steam-coal collieries of this district, when a part of the 
taking or property was worked out, to wall-up or 
“gauge” the entrances of all the places in these aban- 
doned districts,in order to prevent any person from enter- 
ing thesame. The result of this was that all these aban- 
doned stalls and headings became filled with gas in a 
very short time, and during a sudden and extreme 
change from a high to a low barometer, a very large 
amount of gas was released from those places. This 
-was done sometimes where it became necessary some 
time afterwards to arrange or lay out a main-engine 
road to pass through those abandoned and walled in 
places—and where it was likely that naked lights would 
be allowed to be used about the edge of some of those 
places—and this arrangement was come to in entire 
ignorance of the possibly dangerous condition of those 
places. Whenever this was done it was a source of 
great danger to everyone employed in the colliery, be- 
cause it was very often found that the state of the re- 
turn air-ways during reduced atmospheric pressure was 
such that it would be too dangerous for any person to 
enter them, and this phenomenon was to be seen some- 
_ times where all the winding of coal was done at the up- 
cast. Undoubtedly, every time that a colliery was 
worked in such circumstances it was done at a tremend- 
ous risk. The present system of leaving all those 
places open, and causing a sufficient amount of air to 
traverse them to keep them constantly clear of any ac- 
cumulation of gas, is a great improvement on the old 
method, inasmuch as it reduces the danger of any 
serious calamity from this cause to a minimum. 

It would be advisable to lay down a hard-and-fast 
rule that no winding should be done in the upcast pit, 
because circumstances may and do arise which make this 
a very dangerous practice, in consequence of sudden out- 
bursts of gas, generally caused by a very sudden and 
extreme reduction in the atmospheric pressure. It is 

a natural consequence of working the coal that gas will 
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‘mining interests of Texas, I submit the following : 


————— 


always.be released from the strata, but, on the other 
hand, it.is the duty of the colliery officials to prevent it 
from*accumulating in any large quantities, and from 


coming in contact with but’ as few lamps as possible. | 


6.—APPROACHING WATER. 


The careless manner in which the plans and level- 
ings of colliery workings were kept until comparatively 
recently, was a source of great danger in all mining 
operations. Abandoned workings in a colliery were 


often left full of water, without either any reliable 


direction, distance, or leveling kept of them, and when 
other workings from the same or an adjoining colliery 
were approaching them, it was often found that the 
men working in those places were continually in dread 
of being inundated, while frequently they were at a 
distance of many chains from any danger. Moreover, 
sometimes when the workmen were entirely in ignor- 
ance, and unconscious of any danger, they would tap 
an unknown accumulation of water, endangering the 
loss of lives, or incurring a narrow and wonderful 
escape. The writer has had many narrow escapes from 
this source of danger. 

Seams of coal differ so much in their nature that but 
very little, and sometimes no sign of approaching water 
is visible until it has actually been tapped. At other 
times sufficient signs of approaching are visible many 
yards before being within any danger. 

The nearest distance that it is safe to work towards 
water varies according to the thickness and nature of 
the seam, the width driven, the width of the place con- 
taining the water, the difference in level of the two 
places, and the head or pressure and volume of the 
confined water. 

Occurrences have been observed which tend to prove 
the existence of water not only in abandoned workings, 
but in the stratification of the earth, either in cracks, 
interstices—such as faults, etc.--or probably in large 
cavities, or in all those various forms and nature of 
places combined, which is a source of great’ danger to 
all employed. ~ 
This particular source of danger is notgeneral through- 
out this coal-field— only in some parts of it, and mostly 
in shallow workiugs; but there are exceptions to this. 
With the accurate and reliable surveying and level- 
ing that can be expected in colliery plans at the present 
day, this source of danger should only exist in history 
so far as abandoned workings are concerned. 


. THE THURBER (TEXAS) COAL-MINES. 
Editor Colliery Engineer : 


Sir :—Being a reader of THE CoLiiery ENGINEER, and 
having at no time seen in it anything concerning the 


The mines here described are located on the T. & P. 
R. R., 80 miles west of Fort Worth, and are operated by 
the Texas and Pacific Coal Co. Col. R. D. Hunter is 
president and general manager, and Mr. W. K. Gordon 
superintendent, and under their able management the 
growth of the mines has been truly phenomenal. 
About three and one-half years ago this company pur- 
chased several thousand acres of land containing a 
superior seam of coal, at which time but’ one shaft was 
in operation. It was known as No.1, a rickety ram- 
shackle affair with a daily output of 200 tons. 

Since then four additional shafts have been sunk— 
Nos. 2, 38,4, and 5. Work in these has been advanced 
as rapidly as men, money, and brains could do it, mak- 
ing it at present the coal mining center of Texas. 

Following is a brief description of each mine. 

No. 1, as previously stated, was in operation when 
the present company took possession. The machinery 
was of acheap and old-fashioned pattern and the aver- 
age output 200 tons per day. No. 1 was abandoned 
about one year ago. 

No. 2 is equipped for a capacity of 500 tons per day, 
and its average output is 400 tons daily. The coal 
varies from 22 inches to 26 inches in thickness with 4 
inches to'6 inches of soft fire-clay underlying it. The 
method of working is the Morris system of Longwall, 
and the price paid for mining the coal is $1.15 per ton. 
This shaft is in charge of Mr. D. C. Heatherington, 
formerly of McAlester, Indian Ty., where he for 
several years suecessfully managed No. 7 and the ill- 
fated No. 11. 

No. 3 shaft began operations about 18 monthsago,and 
at present its daily output averages 300 tons. The coal 
and also the manner of working are the same as in No. 2 
Mr. Adam Southern is in charge and the prospects for 
the future are very bright. 

No. 4, which reached the coal nine months ago, has 
a splendid machinery plant and indications are that it 
will prove a very profitable mine. It is in charge of 
Mr. James Mathews. 

No. 5, the last but by no means least, deserves especial 
mention as having not only the finest plant in Texas, 
but in the whole southwest. It reached the coal three 
months ago and has been fitted out according to Col. 
Hunter’s own ideas. It has the Russel & Parsons self- 
dumping cages, electric bells and speaking tubes, and 
an elegant machinery plant. Mr. Wm. M. Lewis is in 
charge, and has reason to be proud of the Jessie pit. 

The average depth of the mines is 90 feet, and they 
are free from water and gas. Each one is ventilated 
by a Crawford & McCrimmon fan of 15 feet diam- 
eter, and each shaft has a good traveling way. 

Thurber, the mining town, has 2,500 inhabitants and 
good churches and schools. The locality is a healthy 
one, and Col. R. D. Hunter has spent thousands of dol- 
lars in procuring a pure water supply for the town. 
The general office of the company is located at Fort 
Worth. 

Our Superintendent, Mr. W. K. Gordon, is an able 
mining engineer and an interested reader of THE CoL- 
LIERY ENGINEER. 

Yours, etc., 
RANGER. 
Thurber, Texas, Oct. 10th. | 


“THE PIG-IRON INDUSTRY, 


. How itis Influenced by Location. 


BY JOHN BIRKINBINE, PHILADELPHIA, PA. 


{From Transactions of The American Institute of Mining Engineers, . 
June 1892, Meeting. | 


THE press, trade publications, and special circulars, 
some elaborately illustrated, have been liberally em- 
ployed within recent years in this country, to set forth 
the advantages of various locations as industrial centers, . 
having as a basis the possibility of profitably produc- 
ing pig-iron at these proposed centers: and special. 
stress has been placed upon opportunities believed to 
exist at certain points for making iron of a quality 
suitable for the manufacture of Bessemer steel. The 
remarkable statements and prophecies made in some 
of these publications, have suggested the present paper, 
treating of the influence which location exerts upon 
the special industries named. 

No attempt will be made to enter into the technical 
details of iron-production or blast-furnace operation, nor - 
willthe T7ransactions be burdened with a mass of statisti- 
cal data which’ might be introduced either to prove or - 
disprove statements which have been made. Neith- 
er will the subject be discussed exclusively or ex- 
haustively in its commercial aspect. I shall rather - 
endeavor to present some historical facts which have 
furnished reasons for the location of iron- works hereto- 
fore, and to offer in addition, figures taken from pub- 
lished statistics, and exhibiting, particularly for recent 
periods, the comparative amounts of iron produced in 
different sections of the country, and the proportion of © 
these which may be considered as suitable for making 
Bessemer steel. 

It is not surprising that a national industry, the an- 
nual product of which has grown in eighty years from. 
54,000 to 9,200,000 gross tons, and which throughout its 
history, has attracted other industries to locate near 
the blast-furnaces, should be welcomed by any com- 
munity asa harbinger of future greatness. We need 
not go back to the first recorded output of 1810 to. 
measure this remarkable progress. Ina half century 
we have increased our pig-iron output to over thirty 
times what it was in 1840. It was not until 1864 that 
the annual product of the United States exceeded 1,000,- 
000 gross tons of pig-iron; in 1872 it reached, in round. 
numbers, 2,500,000; in 1881, 4,000,000; in 1886, 5,500,- 
000; in 1887, 6,500,000, and in 1889, 7,500,000 gross tons - 
were produced. The maximum of 9,202,703 gross tons 
is credited to the a4 1890. Last year (1891) showed a 
falling off of nearly 1,000,000 tons. 

The early history of the pig-iron manufacture in the 
United States is confined to cold-blast charcoal-furnaces - 
located convenient to large wooded areas, which 
yielded the charcoal used as smelting-fuel. The plants 
were placed generally upon streams which furnished 
sufficient water-power to drive, for a part of each y ear,. 
the crude blowing-apparatus. This consisted at first of” 
large leathern bellows, counterbalanced with “pacer” 
beams, Following these came wooden blowing-tubes, . 
with wooden pistons, taking air on one stroke only ; 
and subsequently iron blowing-tubes displaced those of © 
wood. 

The location of furnaces was affected by ore-supplies . 
and with the exception of plants placed conveniently 
to some of the larger magnetite mines, most of them 
depended upon brown hematite-ores, which were 
mined and washed with imperfect appliances, requir- 
ing, as a rule per ton of pig-iron produced, fully 2°25 te. 
2°75 tons, and often more, ofore. Theearliest American 
pig-iron product was obtained by smelting the bog-ores 
occurring near the Atlantic sea-board. 

Blown with cold-blast, entering a small crucible by 
means of one open tuyere under weak pressure, these-- 
furnaces required a large consumption of fuel. It is 
probable that the total weight of charcoal, ore, and flux 
fed to the older furnaces exceeded an average of 5 tons 
per ton of pig-iron made. Asthe only method of as- 
sembling these materials was with wagons drawn by 
oxen or horses, it was essential that the plants should. 
be located close to supplies of the raw material ; and as. 
the resultant product represented but one-fifth or less 
of the weight of what was thus charged into the fur- 
naces, while its value was such as to leave liberal mar- 
gin for profit per ton, the item of the transportation of’ 
this small output to points of consumption was less 
considered than if the amount of raw material had not 
been so much in excess of the finished product, or if 
the profit per ton had been small. Another circum- 
stance which partially offset this cost to the producers, 
was the practice of obtaining supplies (not produced in. 
the immediate neighborhood) by means of the empt 
returning wagons, or (in some of the earlier enterprises)» 
on the backs of mules, which had carried pig-iron or 
castings to a market. 

Similar conditions still continued after hot-blast had: 
been, in 1835, applied to the charcoal furnaces, increas-- 
ing their product, and also after 1840 when Anthra- 
cite and raw Bituminous coal were used in _ blast- 
furnaces and when steam-power was utilized for blow- 
ing ; but as the furnace-stacks assumed larger dimen- 
sions, and the assembling of materials became,by means. 
of better roads, canals, and improved river-transporta- 
tion, less difficult, the location of the plants changed 
somewhat. Proximity to the raw materials remained, 
however, the most potent factor;and as a rule, the 
convenient supply of ore and flux was regarded in pref- 
erence to that of fuel. The introduction of our rail- 
road:system being nearly contemporaneous with the: 
use of mineral fuel, the application of the hot-blast at 
the blast-furnaces and the substitution of steam for~ 
water-power, many changes in connection with this- 
industry were jointly affected by these causes. Iron- 
works once established drew manufacturers of other~ 
classes to the vicinity; and in this way important in-. 
dustrial centers were created and maintained. 
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The general advance in population, wealth, and 
‘multiplied . industries, encouraged iron-producers. to 
-enter new fields; and the market which is offered by a 
-centralization of transportation facilities, has had great 
influence in determining the location of some import- 
-ant producing-plants. To the imtroduction of the Bes- 
semer and open-hearth steel processes, much of the 
rapid augmentation of our consumption of pig-iron is 
‘unquestionably due. In twenty-five years the steel 
manufacture has grown from an output of 3000 net 
‘tons to over 4,000,000 net tons in 1891. 


pig-iron production, the country may be divided geo 
_grapliically, into general sections, or state boundaries 
may be recognized in the comparisons made. I have 
deemed it best to base such comparsions upon promi- 
nent districts in which there has been already develop- 
-ed a large pig-iron producing capacity ; but in addition, 
the statistics by States will be given, so that inferences 
may be drawn, if desired, according to political bound- 
-aries. 

The following table gives the quantities of pig-iron 
produced in most of the States, the amount of this out- 
put which was of Bessemer grade, and the proportion 

-of the Bessemer output to the tetal. A period of five 
years is selected, in the belief that the figures for these 
years closely represent the conditions affecting the 
present, and those which may influence the near future. 


For a general survey of the influence of location upon 
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West Virginia is the only other State which produced 
a large amount of Bessemer pig-iron in 1891, 97°68 per 
cent. of its output being of this character. Lake Supe- 
rior ores are used almost exclusively. | 

Missouri’s percentage of Bessemer iron has risen in 
five years from 88°52 per cent. to 91°12, but her product 
in 1891 was much lower than in any of the years under 
consideration. é 

Of the remaining States, New Jersey, Wisconsin, 
Colorado, Michigan, and Tennessee, all Sse a greater 
or less decline in the percentage of Bessemer pig, while 
North Carolina’s whole output in 1891 was Bessemer 


iron. Texas, Minnesota, and Kentucky, each produced 


small amounts of Bessemer pig-iron in 1891. 

While the percentage of Bessemer pig-iron produced 
in the different States has varied considerably, this is 
not the case with the country asa whole, for which the 
Bessemer product has maintained approximately the 
same relation from year to year, but showing a decline 
from 44°81 per cent. in 1887 to 41°94 per cent. in 1891. 
The amount of Bessemer pig made was 3,220,517 tons 
out of a total of 7,187,206 tons in the first mentioned 
vear, and 3,888,853 tons out of 9,273,455 tons in the 
latter. It is worthy of notice that greater proportions 
of Bessemer pig-iron were produced in 1887 and 1890 
than in any of the other five years, and that although 
the output of Bessemer and of all kinds of pig-iron ad- 
vanced greatly, reaching their maxima in 1890, the pro- 
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as representing the conditions affecting the most im: 
portant producers of pig-iron in the United States, viz.: 
(a) the Lehigh, Schuylkill, and Susquehanna valleys. of 
eastern Pennsylvania; (6) the Pittsburgh district, includ- 
ing Allegheny County, western Pennsylvania, and east- 
ern Ohio; (c) Chicago and vicinity in Illinois; and (d) 
the Birmingham district of Alabama. ‘The blast- 
furnaces along the Ohio River, in what is recognized as 
the Wheeling, West Virginia, district, might con- 
veniently be considered in the Pittsburgh district, but 
they have not been so included -in the comparisons: 
offered. - aon | | 

There are other important districts, and also numer- 
ous blast-furnaces, scattered singly or in groups over 
a large portion of the country, most of which have some 
apparent ‘advantage, but the above-mentioned are 
sufficient to suggest the relative conditions of pig-iron 
production in certain localities. 

(a) The eastern Pennsylvania district was developed 
upon the brown hematite deposits of that region, and 
the magnetites of Cornwall, Pa., and of New Jersey and 
southern New York, aided by the proximity of the 
Anthracite coal-fields and of the older commercial cities. 
While local ores and others from New Jersey and New 
York are consumed in large quantity, and Anthracite 
coal is the basis of the fuel charge, liberal additions of 


| Lake Superior and foreign ores now enrich the mixture 


and coke supplements Anthracite coal in most of the 
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Pennsylvania, total ...........0..ccccseseosess 1,842,449 3,684,618} 50°00 1,770,544 3,589,186 49°33 2,216,948 4,181,242, 53°02} 2,637,864! 4,945,169) 53°34 2,327,142 4,426,673) 52°57 
RADIAN REINS o.n.53 Uincadiavavecke Gh iS esacadeeds 234,952 722,939] 32°50 189,079 558,954 33°83 156,086 577,058) _ 27°05 296,424 815,888) 36°33 171,146 640,759, 26°71 
UTAAAVURCTLL VW GREOY sss cnccesssccenenaensscdenns 188,839) 520,875} 36°29 87,798 479,264; 18°32 112,723) 461,582; 24°42 155,984 605,926, 25°74 157,439) 581,493} 27°07 
APSPHENY COURCY ....00siee. see cisoevecenes ons 560,063 897,849] 62°38 532,590 890,569; 59°80 901,384, — 1,298,435) 69°69 1,072,904 1,497,786 71°63 1,116,062 1,635,531) 68°24 
Upper Susquehanna Valley ...........06. 99,973 165,086} 60°56 97,219 165,234, 58°84 125,213) 196,764 63°64 131,452 220,872 59°52 117,468 170,397; 68°94 
Lower = Ke ivapcenion ses | 405,850. 521,377| 77°84 423,661 535,261) 79°15; 446,783 558,235; 80°03 397 ,558 567,240 70°09 392,430 483,948) 72°83 
BNONAUBO VALCY « .ccccsccsiess ccesces.ecceeces 150,001 409,102} 36°67 223,022 465,846; 47°87 275 402) 594,050, 46°36 326,258 669,608) 48°72 199,106 471,549) 42°22 
BEAOOREUNAD 5nd. ss singnnesasens seria cpakeesess 202,771 447,890} 45°27 217,175) 494,058) 43°96 199,357. 500,118) 39°86 257,284 567,849) 45°31 213,491. 442,996) 48:19 
NOTE cose snckngaseesebacdic ann yebuendnennssance 11,500 250,344} 4°59 2,315 Bor, wen WGC Ts. evacoss SOR OPO ssegoe 42 5:0) Vegieebihe pe. RY CS Fy 326,747) ...... 
ME WATMAUIIO ssoi0h ds 2.00 cannon oc enbees/aephos thas ts 73,070 82,311] 88.77 84,133 95,259, 88°32 106,787 117,900, 90°57 138,308 144,970 95°40 94,397 96,637) 97°68 
MRIENGEAR, soph cvnnns seospenchun shea ehsumsenes ibeceens 109,585 133,508} 82.08 34,536! 116,037 79°76 17,697 158,634! 11°16 41,464 246,237) 16°84 7457 | 220,519) : 3°38 
MPRIOE TRAGER 5. ised cesrpendiewsidiecenssandasanel  Uadeeneni | B16; GOR ccs Do Sedentaes ORIEL. Coes -P,: epaenccan | PE RUE: sheen Hie! ya tcan eile 483,054): ...... ,486| « 512,633, 0°88 
Ns 7 ——=| Ree? RPTL DON head MARL re: eaters ares ra ee eee ie ty ful 8 eins BL eg a 43 a ei emer 
Total for. Ui. 8.) ji ccscisscnresssenseetigcivcacs 3,220,517| 7,187,206) 44°81 2,954,402 7,268,507! 40°65 3,529,584 | i ad 41°45 4,588,424 10,307,028) 44°47 3,888,853 9,273,455) 41°94 


* The net ton which is used in the statistics of the American Tron and Steel Association, from which the above figures were obtained, has been employed to avoid any apparent discrepancies, and . 


to permit detailed comparisons. 
Maxima are represented thus (23,295). 


The abovetable shows that the annual output of pig-iron | portion which the Bessemer bore to the total produc- 
of the State of Pennsylvania increased, and that in the | tion in 1890 (44°47 per cent.) was practically the same 
same time the product of Bessemer pig in the State was | as in 1887 (44°81 per cent.) 


also augmented, the percentage of Bessemer pig increas- 
ing from 50 per cent: in 1887 to 52°57 per cent. in 1891. 
This increase was wholly due to the augmented output 
of Bessemer iron in Allegheny County and the valleys 
of the upper Susquehanna and Shenango; the Le- 
high, Schuylkill, and lower Susquehanna Valleys show 
a decreased percentage. | 

Illinois increased both her total output and her 
Bessemer pig-iron product; but the percentage of Besse- 
mer shows a continuous decline from 97°11 per cent. in 
1887 to 80°79 per cent. in 1891. 

Ohio’s percentage of Bessemer pig-iron shows a 
marked increase, from 33°94 per cent. in 1887 to 44°34 
per cent. in 1891, the increments in the total and Besse- 
mer pig-iron being about the same. 

In Alabama the pig-iron output has increased in five 


In connection with the record as presented by the 
table, the number of blast-furnaces considered to be.on 
the active list, and the number reported in operation at 
the close of each of the five years, are given below: 


Number of furnaces 


Number of in blast at close 
furnaces. of year. 
1887, 583 339 
1888, 589 331 
1889, ‘ 570 344 
1899, 562 311 
1891, 569 313 


The number of blast-furnaces either active or likely 
to be in operation has declined since 1881, when 717 
were recorded, to 1890, the year of our greatest pig-iron 
output, when but 562 were on the active list; of these, 


years over 200 per cent. ‘The character of the iron-ores | but 311 were in operation at the close of 1890, being a 
used, however, was such that no Bessemer pig-iron was ! smaller number than in any other of the preceding 


TABLE 


Minima.are represented thus (331,144). 


blast-furnaces of eastern Pennsylvania. 3 

(6) The iron industry of Allegheny County ahd west- 
ern Pennsylvania was established to utilize local ores, 
principally carbonates ; but now little of this local ore 
is employed, and, with a few exceptions, the furnaces 
of this region, as well as those in the neighboring por- 
tion of eastern Ohio, depend almost entirely upon the 
richer ores brought from the Lake Superior region over 
distances varying from 600 to 1050 miles. The industry 
has grown by reason of an established trade and the. 
abundance of cheap and excellent fuel, which not only 
facilitates the operation of the blast-furnaces, but also 
assists in securing the location of mills and other plants 
to utilize the product of the furnaces. 

In what may be called the Pittsburgh district, there 
is an abundance of excellent fuel at low rates, and an 
accessible supply in great quantity of the best iron-ores 
the country has yet produced, but the supply is obtained 
at a considerable outlay of money, on account of the 
distance the ore has to be transported. This district 
has also a large local consumption for its product. 


SHOWING THE PRODUCTION OF ALL KINDS OF PIG-IRON AND OF BESSEMER PIG-IRON, IN CERTAIN DISTRICTS AND IN THE UNITED STATES, 1887-1891, WITH PERCENTAGE OF IN 


CREASE OR DECREASE IN 1891 OVER 1887—(NET TONS). 


| 


1887. 1888. 1889. 1890. | 1891. | Increase or decrease in 1891 over 1887. 
| | | | | rity RY 
Districts. ae e Sd Maes seg gia ote eaten «Ci Rear a omen Pgs P ne bp care 
26 35 aS 38 Re ir | Re ee ab peerage 2 25 g of a 
D om $5 Son i D ors $A Dor = art: oA } S5 ®t =| _ =| 
4 = be G2 Ep g 0 & om | he |. Be «|. eb g 80 2 5 S 
Daa oF m A a, a & a, ae a | ae a ae S Z 2 
Pittsburgh District ..... .......scceeeesseseaneeees 783,268 1,671,187 791,016,  1,785,990| 1,246,898 2,378,170 1,496,664 2,722,643, 1,399,017 2,503,456 615,749 78:61 832,269 49°80 
Eastern Pennsylvania «0.0.0.0... ccesesseeenees 929,614. 1,929,777 797,757, 1,738,713 840,805. 1,793,639 981,418 2,209,926 798,483 1,876,597) 131,131* 14°:11*| —§3,180*! 2 76% 
WRI Eee NT as pada actars cenventgeene 549,111 565,453 551,176. 579,307 544,965 601,035 704,327 785,239 605,600 749,506 56,489 10°29' 184,053, 32°55 
RIDA GIA basic: Bisseviiersivciis es ceessuvebsediadedsncs| None 292,762 None. 449,492 None, 791,425 None. 914,940 700 891,154. TOO) 32 crashes | 598,392 204°40 
; im pabiekion | diR4 ER Ste ie fi ee | ig) A ee Mer emis Mere TES Pi 
GIRS, BME F1 h. sn dh acteansiedssnantoohassciseasl Gach 3,220,517 7,187,206 2,954,402! —7,268,507 8,529,584 8,516,079 4,583,424 10,307,028 3,888,853 9,273,455 seasoned 20°75| 2,086,249 29:03 
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made until 1891, and then but 700 tons, or ‘08 per cent. 
of the total output was of this grade. 

New York’s percentage of Bessemer pig-iron in 1887 
—21:12—was nearly doubled in 1891 to 41°85 per cent., 
the increase in the tonnage of Bessemer pig being great- 
er proportionately than in the total pig-iron. 

Maryland has shown a wonderful advance in Besse- 
mer pig from nothing in 1888 to 90°33 per cent. of her 
total in 1891, this being due chiefly to a large enterprise 


* Decrease. 
twelve years, with but three exceptions (1883, 1884, and 
1885), in each of which the pig-iron output was below 
one-half of what it was in 1890. 

Notwithstanding the new plants which have been 
added, the total number of blast-furnaces, smelting iron- 
ores, is decreasing, as the recent constructions are of 
larger proportions or of superior equipment to those 
which are relegated to the past; and the existing plants 
are managed with skill resulting from a careful study 


first started in 1889; but the increase in quantity of | of the technical and physical conditions affecting the 


Bessemer pig-iron. was 


greater in Pennsylvania and 
Ohio than in Maryland. | 


smelting process. 
Four districts of limited areas may now be considered 


(c) The furnaces in the neighborhood of Chicago pro- 
cure none of their raw material locally, with the ex- 
ception of limestone. The ores come entirely from 
Lake Superior and the coke from the Connellsville dis- 
trict of Pennsylvania, that is, with the exception of the 
limestone obtained a few miles outside of Chicago, all 
the materials entering into the supply of the blast-fur- 
naces in the neighborhood of that city, come from dis- 
tances varying from 300 to 650 miles. But Chicago is a 
magnificent railroad center, and its manufacturing in- 
dustries are stimulated and advanced by this fact, and 
also by the availability of cheap fuel for other purposes 
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than for smelting iron, and by the market for their prod- 
ucts. Chicago, with neither local blast-furnace fuel 
nor iron-ores, has a good home market, and is an ex- 
cellent distributing point. 

(d) Birmingham, Alabama, is favored by an unusual 
concentration of coking-coal and easily-smelted ores, 
and is the latest addition to the large iron producing 
centers. While a considerable local consumption has 
grown up about the furnaces in that locality, encour- 
aged by an abundance of cheap fuel, this is still far 
short of the producing-capacity of the blast-furnaces, 
and, as a rule, distant markets must be sought. The 
Birmingham district has large and valuable ore-reserves, 
much inferior in quality, however, to those used at 
. Pittsburgh or Chicago, the character of the iron pro- 
duced being, to a great extent, valuable for one class of 
purposes only. 

As our population advances, other centers will be de- 
veloped. The exploitation of ore and coal-fields in 
Tennessee, Virginia, and adjacent States is not over- 
looked, nor is the industry in New York, Michigan, 
Missouri, West Virginia, Wisconsin, and other States 
forgotten; but it seems probable that the districts 
named will continue for atime to be the most active 
claimants for precedence in total output. 

Perhaps the fairest way to judge of the relative im- 
portance of these centers is to compare for a series of say, 
five years, the amount of pig-iron produced in each of 
them, taking into account how much. of this product 
was of Bessemer grade for use in steel works. 

For this purpose a table is given on preceding page 
showing the output of all kinds of pig-iron, and also of 
Bessemer pig-metal in the different districts. In the 
eastern Pennsylvania region (@) are grouped the Lehigh 
Valley, the Schuylkill Valley, and the Susquehanna 
Valley districts. The Pittsburgh district (6) includes 
Allegheny County and the Shenango Valley of Penn- 
sylvania, and the Mahoning Valley of Ohio. The 
Chicago district (c) is considered as embracing all the 
Illinois blast-furnaces. Similarly the entire State of 
Alabama was credited to the Birmingham district (d). 

Tracing the total production of pig-iron, and the 
proportion of Bessemer pig-iron made for five years, we 
find that in 1887 eastern Pennsylvania produced more 
pig-iron than any of the other three districts, and one- 
quarter million tons more than the Pittsburgh dis- 
trict; Illinois produced but one-third of what was 
made in the Pittsburgh district; and Alabama ccn- 
tributed one-half as much as Illinois. In Bessemer pig- 
iron the same order of precedence existed, eastern 
Pennsylvania producing nearly a million net tons, 
Pittsburgh over three-fourths of a million, and Illinois 
over half a million, while Alabama made no Bessemer 
iron until 1891. 

In 1888 the Pittsburgh district-increased its produc- 
tion of pig-iron, taking the first rank, with an output 
a little above that of the eastern Pennsylvania district. 
Each of them, however, produced three times as much 
iron as Illinois,and four times as much as Alabama. 
But in Bessemer metal, eastern Pennsylvania still led 
the Pittsburgh district, Illinois holding third place with 
about the same output as in 1887. 

In 1889 the Pittsburgh district increased its output of 
pig-iron one-third,eastern Pennsylvania coming second, 
Alabama third, and Illinois fourth. Much of the in- 
crease inthe Pittsburgh district was in Bessemer pig, 
and its output of this class of iron in 1889 was nearly 
50 per cent. greater than that of eastern Pennsylvania, 
and more than twice as great as that of Illinois. 

In 1890, the banner-year of our pig-iron production, 
each of the districts produced its maximum. 

In 1891, each of them decreased their output of pig- 
iron, maintaining, however, the same relative posi- 
tions, and the same holds true of the Bessemer product, 
except that in 1891 Alabama is credited with its first 
contribution of Bessemer metal. 

Omitting the influence of the spurt of 1890, a resume 
of five years shows inthe Pittsburgh district (b) a con- 
tinuous advance, the output of 1891 being 4980 per 
cent. greater than that of 1887. But the Bessemer prod- 
uct of this district increased in the same time 78°61 

er cent. The production of pig-iron in eastern 

ennsylvania (a) has decreased 2°76 per cent, in the 
five years, but the Bessemer output has fallen off 14°11 
per cent. 

Illinois (c), like the Pittsburgh district shows a nearly 
constant advance in both the total and the Bessemer 
pig-iron output. The increase in five years being 32°55 
per cent. of the former and 10°29 per cent. of the lat- 
ter, an indication that the prod uction of foundry-iron 
in Illinois is growing, in spite of the fact that in five 
years, owing to the largely ,increased blast-furnace 
capacity, Alabama trebled it output of this class of 
metal. It is worthy of note that the Pittsburgh district 
augmented its annual tonnage of pig-iron in five years, 
over one-third more than the increased output of 
Alabama. 

While the statistics given. show the present and 
recent past of the districts under consideration, it 
would be unfair to draw conclusions without taking 
into account the prospects of the future, particularly as 
to the available sources of raw material. 

In the eastern district of Pennsylvania (a) the lean 
_ brown hematite mines, while not exhausted, now con- 
tribute but a comparatively small part of the ore con- 
sumed. The expense of exploitation in the mines 
of New Jersey and of southern New York, and the 
necessity of roasting many of their ores, does not indi- 
cate a cheap supply from this source, unless it be 
obtained in part by magnetic concentration. Although 
the Cornwalldeposit shows the heavy demands made 
upon the deposit in recent years, there is evidently ore 
enough for the near future, and the probabilities are 
that discoveries may increase the quantity when such 
ore is required, but the comparative leanness of this ore 
and the necessity of roasting it works to its dis- 
advantage. 

Abundant supplies of magnetic ores, supplemented 
by some excellent red hematite, can be obtained from 
New York State. The Lake Champlain district, which 
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has up to the present contributed a total of about 16,- 
500,000 gross tons, and southern New York, will send 
ores to eastern Pennsylvania, and recent developments 
on the western flank of the Adirondack mountains en- 
courage the expectation that additional supplies may 
be obtainable with the aid of concentrating machinery. 
There seems, therefore, to be small reason for antici- 
pating a marked decline in the output of eastern 
Pennsylvania, and, on the other hand, less reason to 
anticipate a material increase in that locality than in 
eastern New York. Improved railroad facilities should 
give opportunity for assembling in the vicinity of the 
Hudson River, New York ores to be smelted with north- 
ern Pennsylvania fuel, producing pig-iron close toa 
good market. | 

The importation of foreign ores, which in 1892 
amounted to 912,864 gross tons, and in the past five 
years have reached a total of 4,795,038 gross tons, has 
a marked influence upon eastern Pennsylvania 
furnaces; and this influence will continue to affect the 
iron industry of that district as well as that of New 
York, New Jersey, Maryland, and the other Atlantic 
States. 

The Lake Superior region, fromewhich the Pitts- 
burgh district (b) and the Chicago district (c), West 
Virginia, Ohio, Wisconsin, and Michigan draw most of 
their ore-supplies, has been contributing since 1856, 
and on a liberal scale since 1867; a total of 50,000,000 
gross tons having been taken from the mines of the 
four ranges included in that region, and the maximum 
annual shipment having been 9,000,000 gross tons in 
1890. The number of existing mines which continue 
a large production, the new discoveries adding each 
year to the ore-reserves, and the millions of capital in- 
vested in the region in mines, railroads, and shipping- 
docks, supplemented by other millions in vessels and 
receiving-docks, are signs that the supply from this 
source is not in danger of early exhaustion. The Con- 
nellsville and other Pennsylvania coal-fields, relied up- 
on by the Pittsburgh and Chicago districts for coke, 
likewise give little anxiety as to future supply. 

Nor does there seem to be any immediate prospect of 
the exhaustion of the coal or the ores in the vicinity of 
of Birmingham, Alabama; but the large increase 
in the number of furnaces will rapidly deplete the 
more easily won ores, of which greater quantities must 
be mined to produce a ton of pig-iron than where, as a 
rule, the deposits are richer, as is the case in the 
Lake Superior region; and although the Alabama ore 
supply is great, the heavy drafts upon it may add so 
much to the cost of mining as to partly counterbalance 
other local advantages. It is probably practicable to 
improve the ore-supply of the Alabama section in 
quality by adding to the local-ores the rich iron-ores of 
known deposits in Cuba, brought to Gulf ports. 

While neither of the four districts now largely pro- 
ducing pig-iron, gives indication of early restriction of 
output, the blast-furnaces in the eastern Pennsylvania 
district (a) must depend upon New York, New Jersey, 
Lake Superior, and foreign ores to enrich their depleted 
local mixtures. The Pittsburgh district (6) must con- 
tinue to bring ores long distances, the Chicago district 
(c) will have to convey both fuel and ore hundreds of 
miles, and the Birmingham district (d) with coal and 
ore convenient will have to mine and consume a great- 
er quantity of each to produce a ton of metal than 
either of the other districts named. 

It would seem that, since, even of the best of ores, 14 
tons are required to make a ton of pig-iron, while the 
consumption of coke is often less than 1 ton, it would 
be better to manufacture pig-iron at Lake ports, be- 
cause it should be cheaper to transport less than 1 ton 
of coke, than to haul 13 tons of ore; but it is here that 
the local market for the pig-iron of the Pittsburgh 
district issuch an important factor. Similarly, it would 
seem economy to assemble the raw materials where the 
haul of coke would cover less distance than from the 
Connellsville region to Chicago; but the same com- 
merical reason holds true there. | 

The rapid development of the western portion of our 
country, particularly that which is tributary to, or can 
be easily reached from the Great Lakes, may divert 
part of the future iron-production from Chicago and its 
vicinity to points nearer the ore fields, and yet not be- 
yond cheap transportation for the fuel. Whether this 
fuel will be transported in its raw state and coked at 
the blast-furnaces, or whether it will be conveyed as 
coke, is a problem in process of solution ; but I confess 
to feeling gratification that the enterprise which I had 
the privilege of suggesting five years ago, viz., the 
erection of a blast-furnace at Duluth, Minnesota, in 
which Minnes>ta ores are smelted by the use of coke, 
made near at hand from Pennsylvania coal carried by 
vessel to the head of Lake Superior, has proved suffici- 
ently successful to encourage the serious consideration 
of similar projects at other Lake ports. 

A local market is a primary incentive for trade, and 
transportation-charges for 600 miles are not propor- 
tionately as great as for 100 miles; it is due to the latter 
fact that coke can be sent to Chicago, and ores to Pitts- 
burgh and eastern Pennsylvania; and it gives a reason 
also for the rapid advance of the Birmingham district 
of Alabama. The products of the furnaces of Alabama 
have reached points so far removed, that were it not 
for the excellent system under which large quantities 
of material are handled, it would be impracticable, 
even at very low rates of production, to supply iron to 
points now reached. Similarly the low cost of mining, 
handling, and transporting iron-ores, has permitted 
the other districts to attain their present position. The 
four districts named have each abundant productive 
capacity, and an apparently satisfactory outlook for 
future supplies of necessary raw material. While the 
development of the country within reach of these 
centers will determine very largely their future growth, 
the important fact must be remembered that both the 
cost of production and the market-facilities will influ- 
ence the iron manufacture. Figures are not necessary 
to prove the assertion, that as a rule, the Birmingham 
district can, at present, produce pig-iron at lower rates 


per ton than prevail in the other districts ; or to demon- 
strate that its product has to cover greater average dis- 
tances in transportation to present markets. How- 
ever, the actual cost of producing pig-iron is not as far 
apart in the districts named as is supposed. I am in- 
debted to the courtesy of members of the Institute for 
some confidential figures from which I am permitted to: 
draw conclusions, but regret that, for obvious reasons, 
I must refrain from presenting the figures themselves, 
namiug the furnaces, or giving due credit to those who 
by their energy and ability have accomplished the 
remarkable rerults they report as to output and econ- 
omy of operation. 

Taking in the various district blast-furnaces of near- 
ly similar dimensions, which are well located, managed, 
and equipped, the relative costs of the different items 
show that the expense for fuel per ton of pig-iron of 
similar character and grade made, was lowest in Pitts- 
burgh, and highest in Chicago ; whereas the cost of ore 
per ton of pig was lowest in Alabama and highest in 
Pittsburgh. Labor per ton of product, however, is re- 
ported highest in the Birmingham district, and lowest 
in the Pittsburgh and Chicago districts. This last item 
is affected by a number of influences, among which is: 
the difficulty of comparing the costs at different furnace- 
plants, where, owing to methods of management, the 
labor-account may or may not include the services of 
certain mechanics or officers, or the unloading of raw 
materials. The large amount of materials necessary for 
the production of a ton of pig-iron in the Birming- 
ham district, as compared with the requirements of the- 
Chicago or Pittsburgh districts, augments the number 
of furnace-employes, and the demand for labor at the 
numerous iron: works in Alabama has naturally kept. 
the per diem rate close to that paid elsewhere. 

Mr. Carroll D. Wright, U. 8. Commissioner of Labor, 
has collected figures showing the cost of pig-iron in 
twenty-six establishments in the northern district of 
the United States, and twenty four establishments in 
the southern district, the periods covered being irregu- 
lar, in the years 1888, 1889, and 1890; and from his. 
report the following summary has been extracted : 


Northern District. | Southern District. 
Elements of Cost. He 1s 

Cost of |Cost of| Cost of 
544,377 tons one ton /647,728 tons 


Cost of 
one ton 


Ore, Cinder scrap, ete..,..... $4,101,661; $7°584) $2,255,841] $3°480 
LAIN sich ns onstitic doused 273,207} 0°502 304,142] 0°472° 
Coke ANG Coal, corccrcescecsess. 2,012,754! 3°698 2,890,476 4°462 
Total materials,| $6,387,6.2) $11°734| $5,450,459] $8°414 
BE siciisastassaieathieleadseips 802,283 1°474 987,111 1°524 
Officials and clerks,......... 100,607 0°184 105,962 0.164 
Supplies and repairs,........ 277.413} = 0.510 397,550}  0°614 
FUR sinssiichhwtiiess oipaitige sedyec 19,615 0°036 25.372 0°L39- 
RUPULK: shies scubheeee $7,587,540} $13°938] $6,966,454) $10°755 


A considerable portion of the pig-iron made in the 
northern section, is of Bessemer grade, and as this costs, 
according to the same authority, $1.43 per ton more 
than the ordinary run of the furnace, the eost of the 
average run ofthe northern furnaces was correspond- 
ingly increased. In the southern district no Bessemer 
pig was manufactured in the years under considera- 
tion. 

The natural tendency of pig-iron manufacture has 
been to cheapen the product. To secure this decline, 
all branches of industries associated with pig iron pro- 
duction have taken part; advanced mining methods 
and equipments have assisted to reduce the cost and also 
the losses in winning iron-ore, coal, or limestone from 
the mines or quarries; improved railway-construction, 
stronger locomotives, cars carrying heavier loads, as 
well as larger vessels, and more economical machinery 
to drive them, have done their part to bring the raw 
material to the furnaces, and carry the product awa 
from them. At the plants themsel\ es,technical “epniny 
edge has joined hands with mechanical skill in the 
construction and in the operation of the blast-furnaces. 

A necessity of economical and successful steel-manu- 

facture, especially in the acid Bessemer process, ap- 
pears to be the production of large quantities. This 
permits labor-saving appliances, and the reduction of © 
fuel-consumption to a minimum, and encourages the 
concentration of blast-furnaces of large aggregate 
capacity in the vicinity of steel- works, where the direct 
method of conveying the molten metal from the blast- - 
furnaces to the converter, further increases the economy 
of the plant. As a consequence, an immense pig-iron 
producing capacity has grown up about the steel- 
plants of the country ; and these great industries have 
the advantages of buying raw materials in quantities, 
of employing the highest skill, and of making use of 
the most approved appliances. 
' The steel-works, by means of these great blast-fur- 
nace plants, can control their own supply of pig-metal, 
produced generally at less cost than if purchased ; and 
the following questions are suggested: 

(1.) Are notthesame economies possible to plants pro- - 
ducing pig-iron for foundries or mills in great quanti- 
ties? (2.) Will not the future constructions be in the 
direction of securing large outputs from centers of © 
manufacture where supplies of ore and fuel can be as- 
sembled, and from which the product can be marketed 
most advantageously? The knowledge and skill which 
make blast-furnace operation successful, command com- 
pensation which is not measured by the tonnage pro- 
duced ; and the division of fixed charges by a larger - 
output, the purchasing and handling of materials and 
supplies in quantity, and the disposition of the pig- 
iron and cinder, all combine to give plants of increased 
capacity an advantage over smaller ventures. 

A plant of blast-furnaces grouped closely together, . 
with merely sufficient protection in the way of build- 
ings, for the comfort of the operatives, and with room 
for casting to be utilized only in cases of emergency,.. 
could be operated with advantage ; the metal beingrun 
from the furnaces into ladle-cars, and by these convey- - 
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ed to mixers or directly to comparatively inexpensive 
easting-sheds, where labor-saving appliances for mould- 
ing, casting, handling, breaking, and loading the pig- 
iron could be employed. 

Mr. Hewitt, in his Presidential address at the New 
York meeting, October, 1890, gives a table showing the 
comparative increase in population and pig-iron pro- 
duction in the United States for six decades, which he 
says “brings out the striking conclusion that the pro- 
duction of pig-iron has always increased more rapidly 
than the population, and that the ratio isan increasing 
one. Between 1830 and 1860, the production of iron 
increased twice as fast as the population ; between 1860 
and 1890, it increased four times as rapidly, in reality 
over four times, thus proving that the national wealth 
continues to grow from decade to decade, ata rate of 
acceleration of which the world affords no previous 
example. Inasmuch as during all this time, we have 
imported iron in addition to our production, it follows 
that the consumption per capita has also increased more 
rapidly than population. In 1855, according to careful 
calculations, which I made at that time, we were con- 
suming iron at the rate of 117 pounds per head, where- 
as in 1890 the consumption has increased to rather 
more than 300 pounds per head, the whole of which, 
for the first time in our history, we are producing 
within our borders.” (Trans. xix., 475.) 

It is not practicable to make a reliable comparison 
based on census-figures which will cover exactly the 

opulation and production of the four districts which 
ett been considered in this address ; but it is possible 
to illustrate the relation which pig-iron production has 
borne to the population of the United States and dif- 
ferent sections of the country, in the last four censuses; 
and for this purpose I copy a table, prepared for a 
lecture delivered before the Franklin Institute of 
Philadelphia, * in 1891, in which the Southern States are 


velopments of new districts ; and that while the manu- 
facturers of Bessemer and open hearth steel, by both 
the acid and basic methods, will continue to advance, 
there will be large demands for iron made from ores 
not within the Bessemer limit, for the production of 
foundry and other pig-irons. 


LIVING ON AIR. 


The Remarkable Survival of Three Entombed Miners 
in Bohemia. 


The teaching of experience as illustrated by several 
recent instances of prolonged abstinence,though it may 
afford some idea of human endurance in this particular, 
under special conditions, has yet provided no certain 
criterion of the vital resistance possessed by the average 
man when suddenly deprived of every form of suste- 
nance. The measure of this force may nevertheless be 
gauged with approximate correctness from the history 
of recurrent instances of prolonged and accidental 
privation. As an example the following is remarkable, 
even in this category. 

It is the narrative of three Bohemian miners, who, 
after being entombed by a fall of sand in the pit where 
they were working, were finally rescued alive, though 
of course, in an utterly prostrate condition, seventeen 
days later. During the period of their live burial, air 
was pumped down to them by bore holes. On this 
they may be said to have lived, without food and with- 
out water. The total want of the latter is what makes 
their survival soremarkable. But for this essential the 
longer fasts of professional fasting men would have 
been quite impossible. We can have no difficulty in 


NATURE AND PRODUCTION OF FIRE- 
DAMP. , 


Translated from ‘‘ Le Grison” by H. Le Chatelier, 
Chief Engineer of Mines, Professor at the French 
School of Mines, and Member ofthe French Fire- 
Damp Commission. 


[From The Colliery Guardian.]} 


Composition of Fire-damp.—The term fire-damp (live 
fire, grisou, brisou, terroux, feux grieux, mofelte,mauvais air, 
mauvais gout, sehlagende Wetter) designates a combustible 
gas disengaged spontaneously in most collieries, and 
sometimes also, but much less frequently, in metallif- 
erous mines, salt mines, and the sulphur deposits of 
Sicily. Mixed in suitable proportion with the air of 
mine workings, it gives rise to explosive mixtures, the. 
accidental ignition of which causes those accidents 
which sometimes kill sevenal hundred men in the 
space of a few minutes. 

In 1813 Davy concluded from his analyses that fire- 
damp wasa protocarbide of hydrogen or marsh gas 
(formene, methane, hydride of methyl, hydride of 
methylene—C, H,—equivalents—CH,—atoms) mixed 
with small quantities of inert gases—namely, nitrogen 
and carbonic acid ; that is to say, that fire-damp was 
identical with marsh gas as regards its chemical com- 
position. Now, however, it is generally admitted, 
though without sufficient proof, that fire-damp contains, 
besides the protocarhide, acertain quantity of other 
combustible gases—viz., free hydrogen, or carbides less 
rich in hydrogen than the protocarbide. 

The samples of fire-damp which have been subjected 
to chemical analysis were obtained by very different 
methods, that are far from giving the same guarantees 


DISTRIBUTION OF POPULATION AND PRODUCTION OF PIG-IRON, ACCORDING TO CENSUS RETURNS OF 1869, 1870, 1880 AND 1890. 


/ 


s De mM ® n ° 
| 1860. | $28 i870. | £2. 1880. | 2.8 1890. | £24 
898 sas Soe S55 
Population.| Production 2° to ||Population.| Production ‘5-4 ||Population.|Production| © %& ||Population.|Production y has ’ 
of Pig-iron. < ay of Pig-iron. Sue of Pig-iron. 255 of Pig-iron. a Er 
c % a 2 P4 Tons. & & Tons, C % 
Mew England States ...........ccccccccccccccsscsccesvecscccsvsecsesssssesecsescesees 3,135,283 26,600 117°87 3,487,924 | 30,778 113°33 4,010,529 27,640 145°10 4,700,745 30,162 155°85 
POTCOMEAGTO 0 .sesis sccees cindsviencsnesenscuces vevcovedscaunacendsaccce covnecitectonsooese 9°97 2°69 9°05 1°68 & "o2 751 35 
MAGAle States 5 .......ccescs sicvesccnssvetesseonevssoccnee sosescsqucnenacssensssonecccesess 7,571,201 706,369 | 10°72 8,935,821 | 1,171,115 7°63 10,643,486 | 2,148,833 4°96 12,869,293 | 4,657,670 2°76 
POROUS accncscecis Lalais eevee sdncdiens edenosedevicodgsst cidevdeecunqnadve hones 24°08 71°53 23°17 63°89  aee 63°50 20°55 54°45 
Dorrtanrm CeaVEe si cecircecdscscsswcasdaceseesssadencentsonducey as pactnanndacessoaassets 9,981,480 100,761 89°06 10,859,955 164,768 65°91 13,975,686 311,639 44°95 16,236,784 | 1,582,106 10°26 
OBOE NING 6 cis vic cv kp nk sSaseecnnsins dtinssa ncnbaseudiss ansabbembipdionssscenessage 31°74 10°20 29°16 8°99 27°86 9°23 25 93 18°50 
Wome ne RG ois ke desig dhs iis Sekt den incense ihegrtacs rvieatienetecdenss 10,755,357 | 153,829 | 69°92 || 15,274,671 466,215 32°76 21,526.032 892,799 24°11 28,815,428 | 2,283,436 12°62 
POR CHIIING :cnscnchcpicaeednciescdinunia's csanpentnoobusgunbsadneiliecebsnaddvenesiiends 34°21 15°58 39°62 25°44 42°92 26°45 46°01 26°70 
Ween PUI inc sicin ccc cce Shea nessa it te Setgd sce oncasandbvcnecese “bedonenyoes 31,443,321 | 987,559 31°84 38,558,371 | 1,832,876 21°C4 50,155,783 | 3,375,911 14°86 62,622,250 | 8,553,374 7°32 
ROT AI inntn sade iinncind deine siicin tne vensni cakes Container aavtandbeninis 2,906,215 580,049 5°01 3,521,951 922,564 3°82 4,282,891 | 1,723,492 2°48 5,258,014 4,207,599 1°25 
POTORTIERIO oiccis cock ccnntceageccgso chases sopansnvadsabectingenetmeettapevanentntcess 9°24 58°74 9°13 50° 8°54 51°06 8°40 49°19 


considered as all those south of the Potomac and Ohio 
Rivers, and east of the Mississippi, including Maryland. 
and Louisiana; the New England States are the five 
states usually so called; and the Middle States com- 
prise New York, Pennsylvania, New Jersey, and Dela- 
ware, all the rest of the country being embraced under 
the term of Western States. The figures for the United 
States are also given, and as the lecture was delivered 
before a local institute, those of Pennsylvania were 
separately stated in thetable, besides being included 
under the Middle States. This table shows, among 
other interesting features, that the per capita output of 
pig-iron in the United States is now considerable less 
than that of Pennsylvania thirty years ago. In that 
period, the output of pig-iron per capita in Pennsylvania 
has quadrupled, and that of the rest of the United 
States, in the same time, has not kept pace with the Key- 
stone State ; although the Western States show a some- 
what accelerated growth of output per inhabitant, and 
the Southern States a remarkable increase in this partic- 
ular. Taking the production of pig-iron in the United 
States in the future, at one ton for each six inhabitants, 
say 375 pounds per capita annually, the Western States 
must double their output of pig-iron, and the Southern 
States increase their production fifty percent. before 
they supply the requirements of their present popula- 
tion, if that population represents average consumers. 

It has been my endeavor to present some of the in- 
fluences which have affected, and which will in the 
future affect the manufacturer of pig-iron, making no 
comparisons unjust to any district,and to show how 
these influences have changed at various dates. 
Other changes may be _ looked for. The rep- 
resentatives of each locality now producing iron, or 
where it is desiredto produce it, must consider the 
bearing which the ore and fuel supplies, the growth of 
population and the market offered by other localities, 
possibly far removed, will exert as competitors. Under 
good management, the maximum difference in the cost 
of similar grades of pig-iron, as reported by members of 
the Institute, is about three dollars in the four districts, 
specially considered in this paper; but the cheapening 
of transportation brings plants into close competition, 
which are hundreds of miles apart. 

The data presented indicate that, notwithstanding 
the magnificent development of the steel-industry, 
the proportions of Bessemer pig to the total iron pro- 
duct, have changed but slightly in five years, and that 
less than one-half of our present pig-iron output is of 
Bessemer grade. The indications are that successful iron 
industries built in the future will follow the tide of 
population rather than that they will form nuclei in 
out-of-the-way places for communities to emigrate to ; 
that the tendency is rather to centralize the production 
of pig iron in large plants, than to encourage the erec- 
tion of individual blast-furnaces, except as initial de- 


*Journal of the Franklin Institute, vol, cxxxIl., p. 337. 


understanding generally why this holds true if we 
bear in mind the fact that not only does water constitute 
by far the greater constituent of every tissue, but that 
without its due proportion the circulation and nutrition 
of the blood, and that needful if costly chemical change 
upon which all tissue repair depends, would be alike 
impossible. | . 

In endeavoring to trace the rationale of a life persist- 
ing, as in the case of the buried miners, in spite of the 
absence of every natural condition, we must notice one 
or two significant points. In the first place their con 
dition was that of rest, their functional metabolism 
being proportionally less active, their waste of tissue 
diminished,and theiroutput of carbonicacid notso likely 
to overcharge the surrounding atmosphere. Further, 
we may take it for granted that a robust physique had 
no small share in the conservation of vitalenergy. Much 
depends in such cases on the amount of nitrogenous 
matter stored up, for the most part in muscular tissue, 
and available for destructive changes. We may safely 
assume that the amount of reserve nitrogen in the case 
of these men was not meagre It is mainly, no doubt, 
to this circumstance that we must attribute their 
Fen and ultimate recovery.—From the London 

ancet. 


’ 


Notr.—The figures in the lines of ‘‘percentages’”’ represent the percentages of the total population (or product, as the case may be,) of the United States. 


of purity as regards the gas. The only two which may b® 
regarded as irreproachable, consist 1n collecting the fire- 
damp evolved, either from blowers (soufflards)—that is to 
say, continual dixengagements taking place at certain 
points, through fissures in the mass of coal or the over- 
lving and underlying rocks, or from bore-holes put into 
the coal. 

In many cases a much simpler method for procuring 
fire-damp, but a very defective one, has been employed 
it consists in heating in the laboratory, pieces of coal 
recently extracted from the mine, and raising them toa 
temperature of 100 deys. Cent. in a vacuum or a jet of 
steam. It was supposed, without ever attempting the 
proof, that the gas thus given out was simply im- 
prisoned in the coal, instead of being due to its decom- 
position. If this hypothesis appears correct for a large 
number of coals which only begin to decompose at a tem- 
perature of 300 degs. Cent., and even at this point 
merely yield tar, the gases only beginning to show 
themselves.at about 400 degs. Cent., it is certainly in- 
correct for several varieties of coal, as, for instance, can- 
nel, lignite, coal-dust oxidized in the atmosphere, and 
probably also some varieties of coal even not oxidized, 
All the analyses made on such gases cannot therefore 
be compared with those of fire-damp. 


» 


ANALYSES OF FIRE-DAMP FROM BLOWERS OR BORE-HOLES. 


Source of the gas. CH,. CO,. 
Dunraven Colliery, DIOWET...............ssssesesere 96°7 0°47 
Dunraven Colliery, borehole..............sseceeeee 96°5 0 44 
RTS CO cds vtnsGncctes cg chvecivccunbarnsetnies 84°16 0°86 
Garswood Colliery, DlOWeT.................csssccses eee 88°86 Or41 
Glamorgan Colliery, blowe...............0..se000++ 93°01 0°27 
Dombran Colliery, DlOWerD............ ssecessessesses 95°11 0°48 
Tee a wh viccae cpceveccsek i ddisbionenascovione 94°59 0°18 

Karwin Colliery, DIOWeE..........ccscoceseccsves cee vos 99°10 0°20 © 
BRE CAIN sso tit secnsasce conebicsedoinas dccacn ams 79°16 3°19 
Hruschuu Colliery, DlOWe?...............ccseesees eee . 87°93 0°83 
Peterswald Colliery, DlOWeT.............0.cece. eee eee 90°00 0°15 
Semen OUOS COMICS vised 5 ccdnsccssas thaiss theses eecens 83°51 117 
Segen Gottes Colliery, borehole.............0.++++ 87°16 lll 
SEES? pa eae 77°69 3°77 


Liebe Gottes Colliery, borehole 


The James River Coal Co. was organized at Richmond, 
Va., on Sept. 29th, by the election of the following 


officers: President, Wm. O. Neil, Pittston, Pa; Vice- 


President, John Haston, Pittston, Pa.; Treasurer, 8. P. 
Clay, Richmond ; Secretary, I.. A. Gabanyi. 

This company is working the coal-fields in Powhatan 
county which some time ago were leased by Mr. Gab- 
anyi and comprises 2,700acres. They have so far found 
three seams of coal 12, 8, and 4 feet thick, respectively. 
They are sinking now a new shaft,which will be finished 
inside of six weeks, and will then be ready to ship 100 
tons per day. The machinery at the mines has a capac- 
ity for an output of 250 tons per day. ) 


Analyses made by 


C. 0. 
2°79 0°00 J. W. Thomas 
3 02 0°00 J. W. Thomas 
12°30 2°65 W. Kellner, 
8°90 1°83 W. Kellner. 
594 0°78 W. Kellner. 
4°07 0°34 Austrian Fire-damp Commission.. 
4°48 0°75 Austrian Fire-damp Commission. 
0°70 0°00 Austrian Fire-damp Commission. 
17°04 0°6L Austrian Fire-damp Commission. 
10°25 0°99 Austrian Fire-damp Commission. 
9°25 0°60 Austrian Fire-damp Commission.. 
15°02 0°30 Sauer. 
11 73 0 00 Sauer. 
18°48 0°06 Sauer. 


Analyses —The above table gives a few results of 
analyses made on fire-damp obtained from blowers or 
boreholes, and therefore presenting all the necessary 
guarantees of purity. 

- These analyses, and many others jike them, only 
show protocarbide of hydrogen as a combustible gas in 
the fire-damp. Some, however, show other gases, such 
as hydrogen, ethylene, and hydride‘of ethylene; and 
here is a point which should be cleared up, for these 
gases, which are more easily inflammable, would greatly 
increase the danger of fire-damp. 

Ethylene has never been shown to exist, except by 
Bischoff in 1841; and his analyses, through being re- 
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printed, have at length acquired an importance 
which they in no wise deserve. The methods of anal- 
yses employed were by no means correct; so much so, 
that the quantities of ethylene found in the same gas 
varied from 0 to 10 per cent., according to the method 
employed. Hydrogen and hydride of ethylene were 
indicated a little more frequently, especially in the 
analyses of Dr. Schondorff, made under the auspices of 
the Prussian Fire-damp Commission. 

Before Dr. Schondorff’s researches, the presence of 
hydrogen in fire-damp had been pointed out twice, 
once (in 1846) by Playfair, who had, in asingle analysis, 
found 3 per cent. of this gas (but it has since been ascer- 
tained by Ernst von Meyer that this hydrogen was 
simply due to a mistake in calculation) ;and a second 
time by M. Fouque (in the appendix to the report of 
the French Fire-damp Commission), who gave the fol- 
lowing composition of fire-damp obtained from a blower 
in the Reussite Pit of the Anzin Colliery : 


CH,: H. CO,. O. N. 
93°51 2°24 3°97 0-21 1:07 

But, as the method of analysis adopted and the im- 
mediate results of the experiment have not been pub- 
lished, there are no means of checking these figures. 
It is nevertheless certain that the hydrogen content of 
2°24 per cent. does not exceed a possible error in the 
experiment. . 

Hydride of ethylene had been pointed out by Mr. J. 
W. Thomas to exist in the gas of the giant blower at 
the Clarmogan Colliery, at Llwynypia; but more 
recent analyses made by Dr. Kellner, on the same gas, 
have led to a different conclusion : : 


Analysis made by 


CH,. | CO,. |N + 0./C, H.. 
PREP EE! CEES Oe t 
I a inch’ ti heusivasna) sh — ate sex tvin | 94°78 | 0°72 33°60 0°90 
ES EATER | 93°01 | 0°27 | 673 | 0:00 


All the recent experiments of Dr. Schondorff indicate 
in fire-damp the presence of either hydrogen or hydride 
of ethylene. One would be led to readily accept these 
conclusions, owing to the apparently extreme precision 
of the experiments. The temperatures were measured 
to the hundredth part of a degree, and the pressures to 
one-twentieth of a millimetre of mercury; but unfortu- 
nately, not one of the analyses was repeated, and in no 
case were the immediate results of the experiment pub- 
lished, as is generally the practice in scientific investi- 
gations that pretend to any degree ofaccuracy. One is 
chiefly struck with the want of critical spirit which per- 
mitted the experimenter to determine contents in for- 
eign gases lower than those which calculation might 
introduce, owing to the uncertainty which exists in the 
determination of equivalent weights of carbon, hydro- 
gen and oxygen, orof the densities of their gaseous com- 
binations. The following are the principal results pub- 
lished by Dr. Schondorff : 


Source of the gas. | H. | CO.. | 
Blowers : | ‘ant 
Bonifacius Colliery at Kray (Essen) 90°94 1:40 | 0°30 - 7°36 
Consolidation Colliery at Schalk 
(Westphalia) ........ has LeSusere bce vee cheeks | 89°88 5°84 | 067° 3°61 
Konig Colliery at Neunkirchen / 
SERRTTONGR Din iS chts caSigacinee detiionese | 84°89 162 | 0°65 |12°84 
Obernkirchen Colliery at Schaum- 
ESS PR EDN Ds TES FERN | 60°46 37°64 2:11 | 2°56 
Obernkirchen Colliery at Schaum- 
NUMEE ies scvasttinbis upcdnvichenriieVaatideon boange 93°66 | 0°88 0°63 | 4°80 
Pockets. 
Lothringen Colliery at Castrop 
CPV ORUIIB ING) iss Fes csccidednnncviediecentecs 27°95 | 1°35 | 0°45 |70°25 
Neu Iserlohn Colliery at Laugen- 
dren (Westphalia)............./eeeeeee | 4°75 0°09 | 1°34 |65° 
Neu Iserlohn Colliery at Laugen- 
dren ( Westphalia)..................cse00 | 4 0°06 0°40 |95° 


ee es Seer ee ee eee _ - Oe a 


These results, like those of all similar analyses, were 
made by the eudiometric method, in which all the com- 
bustible gases other than the protocarbide could only 
be determined by difference. It follows that all the 
errors of the experiments are counted as actual sub- 
stances, sometimes as hydrogen and sometimes as 
hydride of ethylene, according to the direction of the 
errors. A very simple calculation shows that a mis- 
take as to the quantity of carbonic acid produced, equal 
to zi jth or zppoth of the total volume, leads to the ad- 
mission of the following proportions of the two above- 
named gases, when the mixture burnt is composed of 
one-fifth combustible gas and fourth-fifths of oxygen : 


Errors with respect to CO,. CH: H | C,H, 
100 
— 0°001 99°3 0°7 
— 0°01 93:4 66 0 
+ 0:001 99°4 ; 0°6 
+ 0°01 94 6 


A precision of z,/55 is practically impossible, but one 
of ;i> may easily be obtained by a careful operator. It 
is therefore always impossible to determine quantities 
of foreign gases less than 1 per cent.; and it is only 
possible to be certain as to their presence where caleu- 
lation shows a content of at least 6 per cent. One is 
therefore led to only retain, among all Dr. Schondorff’s 
analyses, that of the Obernkirchen blower, which shows 
37°64 of C, H,. ‘But if it be remarked that this gas con- 
tains no nitrogen (which would seem to excludea vege 
table origin), that among the hundreds of fire-damp 
analyses, none of them shows this peculiarity, and 
lastly, that this gas is obtained from a combustible of 
the lias and not of the coal measures, there is ground 
for supposing that the gas in question is a natural one, 
analogous with that of petroleum deposits rather than 
with a true firedamp. It may, therefore, be asserted 
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that hitherto protocarbide of hydrogen is the only com- 
bustible gas, the presence of which in fire-damp has 
been definitely ascertained. If others be found in the 
future, it is reasonable to suppose that they will be 
chiefly the vapors of heavy carbides, liquid or solid, 
the indeterminable traces of which would suffice to ac- 
count for the smell given out by certain coal seams. 

Formation of Fire damp.—Coal is formed by the de- 
composition of vegetable matter free from contact with 
air; and fire-damp has necessarily the same origin. It 
is now found ready formed in the coal, where it remains 
imprisoned until the latter is worked. Its formation is 
certainly contemporaneous with that of the coal, the 
last transformations of which can only have been com- 
pleted after the coal measures, covered by a. consider- 
able thickness of sterile rocks, have been subjected to 
more or less considerable variations of pressure or of 
temperature. The existence of a thick covering of 
heavy and impermeable matter is indispensable to ac- 
count for the imprisonment of those large quantities ot 
fire damp which are now found in the coal. 

The formation of protocarbide of hydrogen durin 

the decomposition of vegetable substances is a norma 
reaction; it even now occurs under our very eyes, in 
marshes, where it gives rise to a gas identical with fire- 
damp. In fact, the production of this gas is absolutely 
conformable with the general laws of chemistry. Plants 
are unstable bodies (analogous to explosives) that have 
absorbed from the solar rays an excess of available en- 
ergy, which they tend to give out again spontane- 
ously, even in the absence of the oxygen necessary to 
their complete combustion. This absolute equilibrium, 
which plants approach progressively in their decompo- 
sition out of contact with the air, corresponds with the 
passage of all the oxygen into the state of carbonic acid 
of the hydrogen into the state of protocarbide, 
and of the nitrogen into the state of free nitrogen. 
Coal is one of the stages in this return towards a state 
of stable equilibrium, which is definitely attained by 
fire-damp, mingled with protocarbide, carbonic acid 
and nitrogen. aa 
Deposit of Fire-damp —The question of fire-damp de- 
posit has been thoroughly elucidated by the experi- 
mental investigations of Mr. Lindsay Wood (Proceed- 
ings of the North of England Institute of Mining 
and Mechanical Engineers, vol. xxx.,1881, pp. 163-257), 
and the theoretical studies of M. Mallard, from both 
which it results that fire-damp is enclosed in the coal 
and the overlying and underlying rocks, like water in 
a porous body, and that it is sometimes compressed to 
a considerable extent. | 
The existence of these high pressures, first ascer- 
tained in Belgium (Cornet—Bulletin del’ Academie Roy- 
ale de Belgique, 2me serie, tome xlvii., Mai, 1879) has 
been definitely established by Mr. Lindsay Wood’s ex- 
periments made between 1879 and 1881, in which the 
gas was collected and measured, [Mr. Lindsay Wood’s 
experiments are described, with the results obtained, 
and also those of H. M. Commissioners appointed to 
enquire upon accidents in mines. ] 
M. Mallard has pointed out that the progressive in- 
crease of the pressure, starting from the free surface of 
the coal, may be entirely accounted for by admitting 
that the gas impregnates the combustible as water does 
a porous stratum, and that its issue is exclusively due 
to the difference of pressure between the interior and 
the exterior of the mass. Calculation shows that the dis- 
tribution of fire-damp in theinterior of the coal-bed takes 
place like that of the temperature in a mass of the same 
form and subjected to the thermic conditions which would 
be obtained 
bility for that of permeability, the temperatures for 
the pressures, and the quantities of heat lost for the 
weights of gas. The following table, taken from M. 
Mallard’s treatise, gives a comparison of the results of 
calculation and of experiment in the case of the Ep- 
pleton Colliery : : fot, 


Depth of borehole Pressures. 
Observed. Calculated. 
1:07 m. 3°86 4°2 
2°29 m. ° | 7°30 7'°3 
7°49 m. 14°30 13°7 
7°64 m. 15°50 140 
11°20 m. 15°70 1°63 
14°30 m. 16°45 1°78 


Mr. Lindsay Wood’s experiments afford the best dem- 
onstration of the fact that fire-damp is not due to ac- 
tual (present) decomposition of coal, but that it is sim- 
ply contained therein as any gas would be in a porous 
substance. This condition of fire-damp gives a ready 
explanation, as M. Mallard remarks, of the various 
peculiarities of its deposit. The great pressure of fire: 
damp can only be counter-balanced by the weight of 
sterile rocks overlying the coal; this is the reason why 
seams very much impregnated with fire-damp are only 
met with at great depths. When aseam crops out to 
the surface, it contains less and less fire-damp in direct 
proportion to the height, because in the upper portions 
the gas is freely evolved into the atmosphere, just as it 
is in the air of workings where coal is being got. 
Moreover, fire-damp which is certainly formed in the 
interior of the coal mass, does not remain confined 
there, but is diffused in the overlying and underlying 
rocks in quantities variable with their degree of per- 
meability. It follows that, when coal occurs in the 
neighborhood of astratum of porous sandstone,the fire- 
damp accumulates there, if retained by an overlying 
impermeable stratum. In that case the sandstone 
gives another level of gas, which may constitute a larger 
reservoir than the seam itself, on account ofits great 


ists in communication with a cavity produced by a 
fault or any other cause, the gas accumulates there un- 


tilit has a tension equal to that of the surrounding 


rocks. 
It follows from the unequal permeability of the vari- 


y substituting the co-efficient of conducti-. 


porosity. In the same manner also, when the coal ex-' 


ous portions of the seam, the presence of impermeable 

bars, or of faults filled with plastic matter, that various 

districts of the same colliery are sometimes very _ir- 

regularly impregnated with fire-damp, certain regions 

preserving a considerable quantity, while those adjoin- 

ing them may have allowed their gas to be diffused to a 
istance. 


Save Your Mules. 

Notwithstanding the abuse heaped on the animal by 
would be funny paragraphers, the mine mule is en- 
titled to a great deal of consideration. The fact that 
he kicks once in a while, shows that he has at least one 
quality in.common with his human master, though it 
must be admitted that this quality is not as well devel- 
oped in the mule as in man. Man kicks, as a rule, 
on much slighter provocation than the mule. Nothing 
in the world causes a man more misery or inclines him 
to kick,as much as shoes that are uncomfortable. They 
make him cranky, and the discomfort interferes mate- 
rially with his attention to business. Being a free agent, 
he discards such shoes. If he could not, he would soon 
be permanently crippled. 

The mine mule, whose lot at the best, like that of 
Gilbert & Sullivan’s policeman, “ is nota happy one,” 
is not a free agent. His work is such that, unless he 
receives the best of cure and treatment, he is soon worn 
out and becomes a dead loss to his owner. Self inter- 
est on the part of the mule’s owner should be incentive 
enough to at least secure for him easy and durable 
shoes, particularly when such shoes cost no more than 
poor, uncomfortable shoes do. 
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of a shoe that has 
been found, after years of experience, to be the most 


The above cut shows the shape 


comfortable and durable. It is known as the “Boss” 
mule shoe, and is manufactured by the Bryden Horse 
Shoe Co., of Catasauqua, Pa., and is for sale by all repu- 
table dealers in the country. It is perfect in shape, is 
of smooth finish and splendid fullering. It is accu- 
rately punched and has no bulges or fins. It has a 
round outside edge, good toe, asolid heel, and stiff 
quarters. The crease holds the nail-head absolutely 
firm and solid, insures the best possible fastening to 
the hoof, and provides for long wear without becoming 
loose. The metal is specially prepared, double refined, 
always uniform, and will stand the severest test of 
sledge or hammer, either cold or hot. 

In this connection, it is well to give a few hints on 
shoeing mules, that will tend to save the mule and 
economize in other ways. Mine managers should 
insist on their blacksmiths observing them. 

(1). Buy and use only the best nails. 

(2). Don’t make a foot fit the ‘shoe, but select a 
shoe that will fit the foot. (The “ Boss” shoe is made 
in all sizes.) : 

(3). Don’t cut the frog It is an elastic cushion in- 
tended to keep the shocks from injuring the delicate 
bones of the feet. Let the frog down upon the ground. 
Too much rasp will cause the hoof to split. 

(4). Throw out the heels, and so expand the foot and 
prevent contraction. (The heels of the “ Boss” shoes 
are made for this purpose.) 

(5). Don’t let the shoe bear on the heel—only on the 
wall of the foot. 

(6). Remove old shoes with extreme care, for there 
is danger of splitting the hoof or tearing it. 

(7). See that the forward shoes are well concaved so 
they will not bear on the soles. (All “ Boss’”’ shoes 
have a perfect concave.) 

(8). Hot shoes dry the natural oils and moisture in 
the hoof. Fit as nearly cold as possible. 

The “Boss” shoes require little fire for fitting, as 
they are so formed as to be always ready. With their 
use there is no interfering or cutting, because the 
edges are rounded purposely to prevent it. Eminent 
farriers and veterinary surgeons endorse this shoe, and 
every one is warranted. Each keg is also warranted to 
contain full weight. As was stated before, every repu- 
table dealer in hardware and mine supplies keeps these 


‘shoes in stock. In case the nearest dealer does not, 


the manufacturers will supply them. 


The Scientific American of September 24th, in connec- 
ton with an interesting article under the above caption, 
prints on its front cover page, three illustrations of the 
famous Austin Dam,now being built across the Colorado 
river at Austin, the capitol of the State of Texas, which 
is to furnish that city with water works and electric 
light, and its manufacturing enterprises with cheap 
water power. The dam is notable in that the volume 
of water which will pass over it is estimated at 250,000 
cubic feet per second, which is nearly equal to the vol- 
ume at Niagara Falls; to wit: 275,000 cubic feet per sec- 
ond, hence the great interestattached to its construction. 
A prominent feature of the illustrations is the Lidger- 
wood cableway, which is shown as used in the building 
of the dam.This cableway,which is the invention of, and 
was erected by the Liderwood Manufacturing Company, 
96 Liberty street, New York,is the longest hoisting and 
conveying apparatus in the world. It is 1350 feet span 
and has a capacity for handling 6} tons of stone at a 
speed of 600 to 800 feet per minute, hoisting and con- 
veying and delivering the loads anywhere along the 
top of the dam, as may be required. 
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THE STIRLING WATER TUBE SAFETY BOILER. 


One of the peculiar mistakes made by many power- 
users, in this advanced age of steam engineering, is the 
lack of attention paid to the improvements made in the 
primal part of the plant—the steam generator or boiler. 
Advantages are taken of improved mechanical devices 
by which the power of the steam may be more effective- 
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ly and economically used, but in many instances the 
most important portion of the plant, the boiler, re- 
ceives scant attention. This is particularly the case in 
the coal mining industry. One reason for this is the 
almost universal use for many years ofthe old time 
cylindrical boiler worked at an initial pressure 
of 60 or 70 lbs. per square inch. That they 
have been ina measure effective is true,and that 
in their day they were entitled to the endorse- 
ment of engineers is.also true,but their day 
has long since passed, and they are being rapid- 
ly sent to the scrap heap by the more enterpris-, 
ing and more knowing managers. When in 
past years, all coal-mines were above water- 
level, or had reached very moderate depths 
below water-level, a low pressure boiler, though 
never economical, answered the purpose very 
well. Comparatively little steam power was 
required, and it was not necessary to carry the 
steam very great distances. Now, however, 
things are different. The mines in many 
instances have reached such depths as to require 
longer lines of steam pipe, and steam of greater 
pressure to effectively work the pumps. The 
hoisting, ventilating and in many instances 
haulage machinery, is much more powerful 
than they were a few years ago, and they, there- 
fore, require more and better steam to develop 
their powers. In many instances more steam 
has been secured by multiplying the number 
of cylindrical boilers, and by providing larger 
steam-pipes. Belier steam was not procured 
because the pressure could not be increased and 
therefore the machinery located in the mine 
was worked uneconomically and with poorer 
results than would have been the case had high 
pressure boilers been used. While the initial 
cost of a good high pressure. boiler is higher 
than that of cylindrical boilers, it is cheaper in 
the end. It is cheaper because it occupies less 
space in proportion to power, it requires steam- 
pipe of smaller diameter to carry the steam to 
point of utilization, it requires less manual labor 
to run it, and, if the steam. is carried any di-- 
tance, the loss from condensation does not lower 
the effective pressure to a point below what is 
required to effectively run the machinery, and 
as a rule they aresafer. Besides, they save fuel, 
and this is desirable,even at coal-mines. Because 
every ton of coal, no matter what its size or 
quality is, has a market value, if it will burn at 
all, and this market value, less the tolls, is what 
the operator loses on every ton of coal unneces- 
sarily burnt under his boilers. Many colliery 
managers have realized the advantages of good 
high pressure boilers, and are now using them 
to great advantage. In fact in every instance 
in which they have been once used for colliery 


— \ 


work they have so thoroughly proven their superiority, 

that others have been added from time to time, and 
the old style boilers have been thrown out. 

In Fig. 1 we show a side elevation of the Stirling 

; water tube Safety Boiler,which is having such phenom- 

| enal success, and Fig. 2 represents the front elevation 

in a battery of two boilers. The construction of this 

boiler is a radical departure from that of the water tube 

| boilers formerly on the market, and possesses many 
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| excellent features which we believe will commend it to 
our. readers. 

The boiler consists of three upper steam drums each 
36’ in diameter ard one lower mud drum 42” in diam- 
eter. In one end of each drum isa 16’’ manhole,faced el- 
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liptically against whicha manhole plate is fitted and held 
in place by wrought steel boltsand arches. The removal 
of these four manhole plates gives access to every tube 
in the boiler, and the drums are amply large for a man 
to work inside them conveniently. Expanded into 
these drums are 3} inch tubes, so bent as to enter the 
drums at a proper radius, aud allow for any unequal 
expansion or contraction. The water is fed into the 
rear upper drum, and during its passage to the mud 
drum (which requires, say, twenty minutes when the 
boiler is working at its rated capacity) it comes in con- 
tact with the ascending gases and becomes heated to a 
temperature over 300 degrees at which temperature the 
lime, magnesia and other impurities are separated from 
the feed water and are deposited in the comparatively 
cool mud drum where they are easily blown off. Asa 
result, the two front banks of tubes are filled with 
chemically pure water and do not scale. This it is 
claimed is not theory, but fact,as is shown in many 
instances where any other boiler required thorough 
cleaning every week, the Stirling would run six to 
eight weeks without being opened up for cleaning. 

There are no cast metal parts in the boiler construc- 
tion, enabling a high pressure to be carried with ab- 
solute safety from disastrous explosion. This feature 
of high pressure, it seems to us comes home, to the col- 
liery manager who wants a higher pressure at the 
pumps inthe mines. The difference between a press- 
ure of 80 lbs. to 90 lbs. at the boilers, and 30 lbs. to 40 
lbs. at the pumps, and 150 lbs. at the boilers and 100 
lbs. to 110 Ibs. at the pumps will be appreciated. The 
Stirling boiler is subjected to a cold water test of 200 
lbs. when erected, and is guaranteed by the manu-, 
facturers for a steady working pressure of 150 ;lbs., 
although they have a number of plants carrying a high- 
er pressure. 

The manufacturers show us a list ofsales since Jan. Ist. 
1892 of over 34,000 h. p.,' to such firms as the Otis Steel 
Co., Armour & Co., So. Chicago City Ry., Minneapolis 
St. Ry., Indianapolis Light & Power Co., Montgomery 
Furnace Co., of Pt. Kennedy, Pa. The latter company 
speaks in especially glowing terms of the boilers and 
have just given a second order for 400 h. p. 

The general offices of the Stirling Co., are located in 
Chicago, and the factories at Barberton, Ohio. Cata- 
logues and full particulars of the boilers will be cheer- 
fully sent on application. 


A Valuable Book. 


Messrs. H. K. Porter & Co., of Pittsburgh, Pa. have 
just issued a new edition of their handsome and valu- 
able book entitled “ Light Locomotives,’ which has 
now reached its seventh edition. It is a handsome 
volume of 170 pages, bound in flexible cloth with gilt 
title, and red edges, and is in every way as handsome 
as it is interesting and instructive. It contains con- 
siderable matter not found in earlier editions, and 
is replete with tables and other valuable data for mine 
owners and mine managers. The mine manager who 
has to deal with the question of the transportation of the 
material produced, either underground or on the sur- 
face, will find a vast amount of valuable matter in this 
little volume. The chapter on Compressed Air Mine 
Locomotives is especially interesting. With their usual 
liberality, the book is sent free to all mine owners. or 
mine managers. 
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FAULT-RULES. 


BY FRANCIS T. FREELAND, LEADVILLE, COLO. 


(Lake Champlain, Plattsburgh, Meeting , June, 1892.) 


| Transactions of The American Institute of Mining Engineers. ]} 


An examination of accessible English literature shows 
that but small space has been allotted to the determina- 
tion of faults; most suggestions being confined to 
Schmidt’s rule of the downthrow on the hanging-wall 
of the fault, or the coal-miner’s rule of the obtuse angle. 
Von Carnall’s modification of Schmidt’s rule is some- 
times given without the important exception, and 
Zimmermann’s rule is scarcely referred to. Kohler, 
Serlo, Groddeck, Hoefer, Goupilliere, and Henwood 
have gone into this subject quite fully, as may be seen 
by references given below. An attempt is made in 
this paper, to collect from various sources such obser- 
vations and suggestions as appear well-founded, and to 
express them anew in clear rules of easy application for 
the use of the miner in prospecting for the displaced 
extension of a faulted vein, deposit, contact, bed, or 
stratum. . age 

Various interruptions may occur in the continuity of 
a vein, such as a branching or scattering into insignif- 
icant and untraceable veinlets; a “ pinch,” with entire 
disappearance of the vein-material and visible seam or 
fissure ; a junction with a cross-vein, without any con- 
tinuation beyond ; or the irregular crossing of an older 
vein by ayoungerone. A zig-zag fissure may run partly 
with and partly against the “grain” (cleavage) of the 
rock, or with and against the stratification, having only 
one of the two courses profitably mineralized. A de- 
posit may simply taper out and cease. A bed orstratum 
may disappear by reason of local uncomformity with 
the formations above or below ; or it may be divided or 
terminated by dykes and masses of eruptive rocks. 
Some of these phenomena resemble faults and must be 
carefully distinguished from them. A false appearance 
of faulting may be given, in a case like that shown in 
Fig. 1,where a new fracture, cd ef gh, tends to form across 


an old one ab, in a general direction making an acute 
angle with it. The new fracture may take the line of 
least resistance, following the old fracture for a short 
distance ef, and giving rise to the wrong impression, 
upon superficial examination, that the older fissure ab, 
is the younger, and has faulted ch. It is true that ab 
may be the plane of a fault as regards some still earlier 
deposit which it crosses, or as regards the country-rock ; 
but ch has not been faulted by it, since as the sketch in- 
dicates, ch passes through it at f, and is therefore of later 
origin. But these and other irregularities of veins are 
beyond the subject here to be discussed. 

A fault in the sense of the present paper,* isa fracture 
of the rocks forming the solid portion of the earth, ac- 
companied by a relative displacement of the parts on 
either side of the fracture. Fault-fissures may be min- 
eralized with valuable metals or not. Most true fissure- 
veins are formed in faults having a small displacement ; 
but faults having aconsiderable displacement are usual- 
ly barren. Non-mineralized faults, that is, barren fis- 
sures which appear to dislocate the veins or other tabu- 
lar deposits which they cross, are considered below. 
Evidences of faulting may sometimes be seen on the 
surface in a bold escarpment ; but usually that will have 
been destroyed by erosion, perhaps by erosion keeping 
pace with theelevation. Again, valleys or gulches may 
follow the course of a fault, the original escarpment 
and the broken and crushed rock of the fault determin- 
ing the drainage-flow and consequent greatest scoring | 

The vertical extent of a main fault must be suf- 
ficient to reach plastic or compressible rocks. Ina 
lateral direction, a fault often passes into folds 
at each end, with the greatest displacement to- 
ward the middle; or runs into a cross-fault and 
terminates; or branches out into a number of smaller 
faults, the total displacement being irregularly dis- 
tributed between them. The amount of the dislocation 
may vary from a fraction of an inch to several miles. 
The lateral extension is similarly variable. The cause 
of faults is the stress in the rocks induced by the con- 
traction of the earth due to its cooling—by the con- 
densation of sediments during metamorphism—or by 
continental and mountain elevation. The sensible ex- 
pression of the fracture is an earthquake. While most 
mountains are simply erosion-remainders, many are 
largely due to faults, the dip of the faults being usually 


*This restricted naming of the term is justified by English and 
American usage in metal-mining, though an equally natural and 
proper significance is attached to it by coal-miners, who consider 
an interruption of a coal-bed in workable quality or mineral con- 
stitution as a ‘fault,’ though the formation has not been dislocated. 
Hence ‘‘ dirt-faults,’”’ ‘‘ slate-faults,’’ ‘‘rock-faults,”’ ‘* faults of ero- 
sion,” or ‘‘denudation,” ‘‘thinning-out-faults,” ‘‘faults of up- 
heaval”’ (a gap without dislocation). etc. However, most of the 
faults, other than those of displacement, have distinctive local 
names, such as ‘‘squeeze,”’ ‘‘pinch,” ‘nip,’ “nip-out,” ‘ balk,” 
“check,” “ want,” “swell,” “horse,” ‘horse-back,” ‘‘ hog-back,”’ 
“ soft,” “ sooty,’’ ‘‘ bandy,”’ ‘‘ bad,”’ ‘shattered ” or “‘ crushed coal,” 
‘dead ground,” ‘troughs,’ ‘‘swellies,’’ (a strongly marked de- 
pression with some thickening), etc. A fault of dislocation is 
called a ‘‘hitch,” ‘‘ieap,’’ ’ throw,” ‘‘ heave,” ‘“‘slide,” ‘ thrust,” 
‘‘ thrust-plane,” “overlap,” ‘‘shove,’”’ ‘‘ trouble” etc. Greenwell’s 
notes, p. 111, the use of the word ‘‘ dyke”’ for a fault of dislocation, 
while he prefers “‘slip,” using “fault” for the other interruptions. 
The word itself cannot be claimed to have, like the German Ver- 
werfung, & primary meaning involving the notion of displacement. 
Yet the English synonyms of Verwerfung,, such as “heave” and 
“throw” have acquired somewhat specialized (though not always 
clearly defined) significations ; and “fault’’ seems to be, though not 
altogether unobjectionable, the best of the recognized names at dis- 
posal in our language, to describe the phenomena here under. con- 
sideration. In this I follow (see titles of works, under ‘‘Literature,” 
below,) Geike, p. 508; Prestwich, p, 252, Phillips, p 36; Chance, p. 10, 
and the geologists generally. 
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away from the principal mountain-mass. 
sive horizontal force tends to produce a thrust-plane, 
shde, or over-lap, with the dip toward the part most 
raised, and the rocks forming the hanging-wall of the 
fault move upward along the foot-wall.—A thrust has 
the effect of diminishing the horizontal extent occupied, 


A compres: | absent. 


duplicating the strata ina vertical section and plac- | 


ing older strata above younger ones. A force causing 
a differential elevation of rock masses, whatever its 
origin, tends to produce a siretching-fault, throw, heave, or 
leap, with the dip away from the part most raised ; and 
the hanging-wall rocks move downward. A stretching 
fault increases the lateral area covered, by the produc- 
tion of gaps, but (see exception Fig. 11) bring- 
ing much younger rocks than the normal, succession 
requires down upon the older ones. It,has been sug- 
gested that the jointing of rocks, without much displace- 
ment, may be due to a twisting stress. The inclination 
of slides or over-laps is often less than 45° from the 
horizontal. The plane of dislocation is sometimes call- 
ed the “shode” or ‘‘leader.” A fault presenting an up- 
throw when encountered, is sometimes called a “riser,” 
and if a downthrow, a “dipper.” The walls of a fault 
and other planes parallel to the walls, through the 
mass of the fault material, frequently show slicken- 
sides. The throw ofa fault is the vertical displacement 
of the vein. This term is often used fora fault in 
veins of small dip, «e., “ up—” or “ down-throw ” or 
“—east.” The width of a fault has been defined as the 
horizontal displacement of the vein, in veins of small 
dip, where a gap has opened. The heave of a fault is 
the horizontal displacement of the vein, measured per- 
pendicularly to the strike of the vein. This term is 
often used for a fault in veins of strong dip, resulting 
in an apparent dislocation sideways, 


The relative motion on the plane of the fault, in 
general, may be a simple translation, a rotation, or a 
combination of the two, in any direction, or to any 
extent. In the case of rotation (ably treated by Prof. 
Hoefer, see Dr. Raymond’s paper, Trans., X., 456) the 
circular movement, so far as my observation goes, is 
commonly slight, and its center is usually situated at a 
distance from the point under observation, thus 
permitting its treatment by the mining engineer as a 
simple translation. The direction of the movement is 
usually that of the strongest inclination of the fault- 
plane, but often oblique and sometimes horizontal. To 
an inclined vein, a movement in the direction of the 
dip of the fault-plane, will give an apparent horizontal 
displacement, and yet the extension of an ore-channel 
will not be found in the vein, horizontally opposite its 
termination, but above or below that interruption. 
gradual change in the dip of the vein, contact, or 
stratum may produce the appearance of a twist in the 
fault-movement which does not exist. When suffi- 
cient explorations have been made, the amount of the 
relative motion may be determined from the displace- 
ment of the extension of an intersected, distinctly 
characterized, ore-body, or of a marked change of dip 
and strike, forming a trough or ridge, or of a more 
ancient vein, dyke of eruptive rock, or fault. The di- 
rection of the motion may be estimated from the stria- 
tions or groovings ; but sometimesa secondary insignif- 
icant movement will confuse this indication. The 
twist may be detected by a comparison of the dips and 
strikes of the vein on either side of the fault. With 
these data platted on accurate maps, the disturbance 
may be predetermined in unexplored ground, and the 
extension of an intersected ore-channel may be located. 

Faults frequently occur in groups, nearly parallei 
and with their throws in the same direction, being 
produced by a continuance of the original stress, and 
often the rock is sheeted parallel to the main fissure. 
The known behavior of a certain fault may give in- 
formation, in advance of thorough exploration, as to 
the probable features of another fault of the same 
group. But, on first encountering an undetermined or 
an unidentified fault, the indications which will lead 
the miner to the displaced extension of the vein must 
be sought for at the place opened. The directions 
which may then be found useful, are set forth below as 
rules, together with the principles which underlie 
them. To save unnecessary repetition, the term 
“vein,” as used below, may be understood to include 
all forms of tabular deposit. 

Rute I.—Follow the trial of the vein. 

For instance, the fault is filled with angular frag- 
ments broken from the walls, usually lying in 
a clay matrix. If the motion were slow and 
took place under pressure without much clear 
opening, the debris of the vein should occupy 
that portion of the fault lying between the ends 
of the veins and that portion 
only (Fig. 2). This indi- 
cation, however, is some- 
times confused by a_ second- 
ary deposit of mineral ora 
similar original deposit in 
the fault-crevice. 

Rute I1.—Follow the bending 
of the vein at the fault. 

Many rocks are slightly plastic and show evidences 
of bending before fracturing 
(Fig. 3); and, during the 
grinding incident to the for- 
mation of the fault, a still 
sharper “drag” or wedging- 
out may take place at the 
fault (Fig. 4). In both cases, 
the bending must  neces- 
sarily take place in the 


Fig. 3. 
direction ot the throw of the 


fault. If, however, a subsequent 
horizontal compression arise, the 
vein may be curled in a reverse 
direction (Fig. 5); but this is 
rare. The indications to which 
Rules I. and II. can be applied 
may be very slight or entirely 
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The restoration of ground disturbed by a 
- multiple or step-fault, usually de- 
velops a gentle monocline, the dip 
of the vein inthe various blocks 
remaining nearly the same as that 
part of the monocline which they 
occupied just before the fracture. 
This probability may give some 
Fie. § intimation of the dip of the vein 
ghex on the further side of a fault 
(Figs. 6 and 7). Coal-miners say that the seam ‘‘dips 


to the downthrow and rises to the upthrow.” 

Faults may occur in stratified rocks, or in stratified 
and massive rocks penetrated by dykes of eruptive 
rocks, or in massive rocks. In the first case, when the 


thickness and order of superposition of the stratified 
rocks which lie above and below the particular inter- 
rupted stratum are known, the problem may be solved 
by inspection of the rock forming the further wall of 
the fault where first en- 
countered (Fig.8) ; and the 
same may be practicable in the 
second case, where the mineral 
horizon lies at the contact of 
an eruptive rock with strat- 
ified rocks (see Fig. 9), in 
which p is porphyry and 1 
limestone. 
Fie. 8 Rute III.—(Freeland).—In 
me: Fs stratified rocksand in stratified 
rocks penetrated by a dyke of eruptive rock, where a 
stratum, bed, or contact-deposit is interrupted by a 
fault, classify the known rocks into hanging-and-foot- 
wall rocks with regard to the vein, then follow from the 
vein along the fault in such a direction as will keep the hang- 
ing-wall rocks on one and the same side of the observer and 
the foot-wall rocks continually on the opposite side, either in 
a horizontal or in an inclined course, disregarding any 
exhibition of “ basset edges.” 

An examination of Figs 8and 9 will demonstrate the 
reason of thisrule. Where certain strata of definite com- 
position are repeated above and blow the vein, the rule 
becomes indefinite, on account of the impossibility of 
classifying the rocks into hanging- and foot-wall rocks.. 
A distinct rock, the normal position of which is known, 
must then be exposed to furnish a key to the movement. 
Where the unexpected stratum (as c, in Fig. 8) is recog- 
nized, and its distance 
from the vein is known, 
the amount of apparent 
throw is at once given. A 
faulting may be confused 
with unconformity in a 
simply stratified country, 
and a fault is hardly 
demonstrated until the 
two opposing ends of one 
previously continuous 
stratum have been exposed. Where the stratified 
rocks contain eruptives, the rule will sometimes become 
indefinite on account of irregularities in the distribu- 
tion of the latter. Where a fault occurs in massive 
rocks, positive indications for the application of this 
rule are wanting, and the exploration must proceed in 
the most probable direction. 

When the strike of a fault is nearly parallel to that 
of the strata it is called a strike-fault ;+| and when it is 
nearly parallel to the dip it is called adip-fault. Strike- 
faults arecommonly associated with folding and bending 
of the strata and are often reversed where the strata 
are strongly folded. A normal fault is one in which the 
rocks forming the hanging-wall of the fault move rela- 
tively downward upon the foot-wall (Figs. 2,3, 4, and 
10); and a reversed fault is one in which the oppo- 
site movement occurs (Fig. 5). 

Rute IV.—(Schmidt). Jn the great 
majority of cases the rock forming the 
hanging-wall of the fault has moved 
downwardalong the foot wall of the fault, 
i. e., most faults are normal. 

This rule is sometimes called the 
rule of the obtuse angle (see in Fig. 
3, the angles abc and bcd) andstated 
thus: In the great majority of cases, 
follow that porticn of the inclined 
fault which makes an obtuse angle 
with the known: part of the vein. 
The rule as thus stated is limited in 
application. It can possess no value 


Fig. 9. 


} “‘Strike-fault ’ is notaltogether a happy translation of streich- 
ender Sprung, if it be a translation, for it might be taken to mean a 
fault dislocating the strike of a vein. However, after some hesita- 
tion, I retain these definitions, following Geike, p. 513; Andre, p. 
35, and others. 
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for a fault havinga nearly horizontal throw, the vein 
being inclined ; for in this case nosuch probable rela- 
tion exists. Again,when the vein dips at an 
angle greater than the complement of the dip 
of the fault and in the _ opposite direction, 
this rule is opposed to Rule IV. (See Fig. 10, 
where the acute angle ab c should be followed, the fault 
being normal.) The rule of the obtuse angle only 
holds for normal faults in veins or strata which are 
nearly flat. On reverse faults, rule IV fails; with ver- 
tical faults it becomes indefinite; but normal faults 
being the more common, the rule isa generally useful 
one. Schmidt’s rules being somewhat complicated, 
' Carnall put them subsequently into a. simplified form, 
which may be thus expressed : 

Rute V. (Carnall Schmidt).—ZJf the fault be encountered 

on its hanging-wall side, after breaking through it, prospect 

toward the hanging-wall side of the vein; on the contrary, if 

from the foot-wall side, then prospect toward the foot-wall side 
of the vein. This rule applies only to normal faults, and 

is, in addition, subject to an important exception, which 

is shown in Fig. 11. Subject to thesame exception, 

this rule may be still further condensed thus: 


Fig. i. 


Rute VI. (Freeland).—:mayiny regard to the dip in 
contradistinction to the “rise,” in running a level, turn 
withthe fault in such a direction as will keep the dips of the 
vein and the fault at the same side of the observer. (Figs. 13 
and 14.) 

For horizontal veins or faults, this 
expression becomes indeterminate. 
For an obtuse fault-angle, Rules V 
aid VI are reversed (Fig. 11). By 
fault-angle is meant the angle which 
the line of intersection of the vein 
and the fault, prolonged toward the 
“rise” of the fault, makes with the 
strike of the fault, extended toward 
the foot-wall side of the vein, as 
marked with an are in Figs. 11, 18 
and 14. Theangle is measured on 
the plane of the fault, but its projec- 
tion on a horizontal plane will show whether it is 
obtuse or not,-as one leg is horizontal. These figures 
represent normal faults,and the exception shown in 
Fig. 11 is rare. With reversed faults both the rules 
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PROFILE 


Fig. {2. 


and the exceptions are reversed. An inspection of 
Figs. 13 and 14 will demonstrate Rules V and VI for 
normal faults and acute fault-angles; for a reversal of 
the dip of the fault will reverse the apparent horizon- 
tal displacement in accordance with these rules. 

The rule proposed by Zimmerman applies to normal 
faults, without any exception for obtuse fault-angles. 


Strike 


Fig. 14. 


A plan is required showing the strike of the fault and 
of the known part of the vein; also the line of inter- 
section of the fault and the known part of the vein, 
determined by the workings or platted from the dips of 
the vein and the fault as observed, for which see below. 

Rue VII. (Zimmerman).—Erect a horizontal, per- 
pendicular (bg, Figs. 11,13, and 14) to the strike 
of the fault cd, at the point 6, of the intersection 
of the strikes of the known part of the vein 
a b and of the fault cd, toward the unknown ground g. 
Determine the line of intersection bh, of the known 
part of thevein abhland the fault bdmh, and produce it 
toward the unknown ground i. Note the relative posi- 
tion of the perpendicular g, and the line of intersection 
i, in the unknown ground. After breaking through the 
fault, prospect for the unknown part of the veine f, on the 
same side of the line of ‘intersection hbz, as that occupied by 
the perpendicular b g. 

The horizontal perpendicular to the strike represents 
the horizontal projection of the relative movement on 


P s 
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the fault. With anormal or stretching-fault, the direc- 
tion of the motion and consequently the second songht- 
for line of intersection, is evidently toward the unknown 
ground, whether the fault dips toward or from the ob- 
server. Fig. 11 is constructed for the case of the obtuse 
fault-angle ; Figs. 13 and 14 are for acute fault-angles, 
and need not be further enlarged upon. With a fault- 
angle of 90° the rule does not become indeterminate; 
for, no matter what the amount of faulting, there is no 
apparent displacement horizontally. A normal fault 
with an obtuse fault-angle will duplicate the bed or 
vein ona vertical section, in the area between the lines 
of intersection. 


The determination by geometrical construction of the 
line of intersection of the fault and the known part of 
the vein, the respective dips being given, is simple. 
In Fig. 12, let o x be the horizontal plane of the strikes ; 
lay off x07 = 60°, the dip of vein ; and 2 ok = 45°, the 
dip of the fault. For any convenient depth o }, deter- 
mine the underlie of the vein bj and of the fault bk; lay 
them off perpendicularly to thestrikes as in Figs. 11, 
13, and 14, and draw lines parallel to the strikes, j/ and 
k m, intersecting h. Then h biis the line of intersection. 
The strikes at the assumed lower level are repre- 
sented by hf andkm. Zimmerman’s rule assumes 
that the motion is downward onthe dip-line of the 
fault, and not diagonally or horizontally (the latter 
being uncommon). 


Diagonal relative fault-movement occurs generally in 
strongly folded and upturned strata, and but rarely in 
flat strata. Thestriations will give the direction of the 
motion, and must be carefully observed. Hoefer says 
that in some cases itis possible to determine the dirce- 
tion of the movement by the feel of the striations; that 
if the hand be passed over the striations lengthwise, 
the direction which feels the roughest is the direction 
of the motion of the part to which thestriations belong. 
Considering the problem generally, regard must be 
had to the plane of the fault; the line of intersection 
of the known part of the vein with the fault ; the direc 
tion of the relative motion of theunknown block of 
ground in the plane ofthe fault, whether determined, 
or assumed as most probable, then: : 


Ruie VIIl.—After cutling through the fault, prospect on 
that side of the line of intersection of the known parts of the 
vein and fault, indicated by the rclative motion of the opposite 
block of ground, for the extension of the vein and second 
line of intersection. 


Ifthe motion be known, the solution is definite and 
general; without positive knowledge the most probable 
direction is to be taken, based upon an inspection ofthe 
dips. and strikes of the fault, vein, and strata of other 
faults in the neighborhood, the striations, the rocks 
exposed, and the surface topography. The significance 
of the rule lies in the evident fact that after the relative 
motion is determined, the resultant displacement does 
notdepend upon the dips and strikes of any of these 
planes. but solely upon the line of intersection and 
the relative motion of the opposite block. The con- 
struction for any particular case can be readily made 
without further explanation,in accordance with the 
known principles of descriptive geometry, and the 
shortest or most convenient method of exploration can 
be deduced therefrom. 


The study of faults is often. complicated by the cir- 
cumstance that the vein or the fault, or both, are not 
plane, and hence give crooked lines of intersection 
which are not parallel; or by the plasticity of the rocks 
and thestrong folding and crushing of the strata ; or by 
multiple and radiating faults; or by simultaneous, 
secondary and successive mineralization of vein and 
fault ;or by the vagaries of eruptive rocks, requiring 
more extensive developments than are economically 
permissible, for their complete determination. 
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The Mogul Draught Spring. 


There is hardly a large mine in the country at which 
there is nct more or less trouble with mules that have 
either been strained by endeavoring to start a heavy 
trip, ov that have sore shoulders caused by the sudden 
jerks upon the collar, when hauling loaded trips, and 
we think that all mine managers will agree that any 
appliance that will effectually prevent these troubles is 
worthy of investigation. During the past few days we 
were shown an appliance known as the Mogu! Draught 
Spring, which, when attached to the trace either at the 
hames or at the whiffle-tree,completely obviates all sud- 
den jerks and strains in starting the{load, and thus pre- 
vents all injuries from the collar, ruptures, and bursting 
of blood-vessels. They are very simple in construction 
and their use will increase the pulling power of a horse 
or mule at least 25 per cent. They are not atall ex- 
pensive, and are so strongly made that with ordinary 
care they will last for years. They are equally valuable 
for use on ordinary team harness. In fact, if once tried, 
no intelligent official will afterwards allow his stock to 
be worked without them. They prevent injury and 
the consequent unfitting of the stock for work, there- 
fore, their use is not only humane, but decidedly 
economical. The Scranton Supply and Machinery Co., of 
Scranton, Pa., will cheerfully send to all applicants, in- _ 
teresting circulars descriptive of the appliance, together 
with a list of the more prominent mining companies 
and firms that have adopted them. Prominent among 
the Anthracite mining companies that are using the 
Mogul Spring, are the Lehigh Valley Coal Co., 
the Delaware, Lackawanna & Western Co., the Del- 
aware & Hudson Co., the Lackawanna Coal Co., .and 
the OJ]d Forge Coal Co., 


New Contracts for The Milholland Shops. 


Mr. J. 8. Newmyer, the large coke operator of Daw- 
son, Pa., has contracted with Messrs. J. and J. B. 
Milholland, of Pittsburgh, Pa., for a very large Hoist- 
ing plant for his new works, now being opened in the 
Connellsville Coke District. The engines are to be 1877 
cylinders, 40’” length of stroke, and are Direct or First 
Motion, and will be one of the largest plants in opera- 
tion in that locality. 

The same firm is building a very fine Haulage plant 
for the Lirrte Repstone Coat Co. of the Fourth Pool 
of the Monongahela. This haulage will be one mile in 
length, and will be equipped with all the latest ap- 
pliances for making it very complete. | : 

The Brruincnam Traction Co. have awarded the 
same firm, the contract for remodelling the Mt. Oliver 
Incline Plane machinery. The entire plant is to be 
overhauled, re-located and put in the most modern con- 
dition, in order to increase its facilities for accomoda- 
ting the very largely increased demand upon the plane. 
After being over hauled, and putin thorough repair, it is 
expected that this will be equal to any incline in the 
country. 

The Milhollands are also putting in a haulage plant 
for the Boyp Coa. Co., of Walkers’ Mills, on the 
Panhandle Railroad. 


The Rapid Unloader. 


The Lidgerwood Manufacturing Company, 96 Liberty 
Street, New: York, will soon publish for gratuitous dis- 
tribution a beautiful 40-page pamphlet, illustrating, with 
a number of finely executed half-tone plates, the Lidger- 
wood Rapid Unloader, a new device used for plowing 
dirt, gravel, ballast, sand, or other material off of flat 
cars. The Rapid Unloader has been used for the past 
year with great success, and without any effort to push 
its sale, the manufacturers have sold the following 
machines: to the Drake & Stratton Co., Limited, 6 ma- 
chines; Adirondack & St. Lawrence R. R., 3 machines ; 
Lake Shore & Michigan Southern R. R., 1 machine; 
Terminal R. R. Association of St. Louis, 1 machine; and 
Lehigh Valley Railroad, 1 machine. 


A recent letter from Henry R. Worthington, informs 
us that the increasing demand for the Worthington 
pump in the Rocky Mountain regions has necessitated 
the opening of a branch establishment at No. 1762 
Larimer Street, Denver, Colo. A full line of pumps, 
water meters. and repair parts will be carried at this 
branch, so that orders for immediate delivery can be 
attended to at once. : 
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Reviews of Important Papers Relating to Mining in 
-. ‘the Proceedings of the Mining and Scientific So- 
‘cieties, and in the Mining Journals of Europe, 
United States, and Canada. : 


Mr. T. W. H. Mitchell recently read a 


i. Coke « -paper dealing with the various forms of coke- 
_., ovens before the members of the Midland 
Ovens. Institute of Mining, Civil,and Mechanical 


Engineers at Barnsley, England. 


Mr. Mitchell described five different ovens as fol-. 


lows: “ 
“The ‘Coppee Coke- Oven. 
--The Furnace, or Oblong Coke. Oven. 
The Dixon and Breckon Coke-Oven. 
' The Bee-hive Coke-Oven. 
., The D Shaped Coke-Oven. 


These ovens (Figs. 4, 5, 6, and 
7) are generally made 15 feet 
long by 5 feet 6 inches wide at 
the back end, and 6 feet 8 inches 
at the front end, and 4 feet 9 
inches high. There are two hot- 
air flues, and one cold-air flue in 
the sides (Fig. 6). The air enters by the flue C, pro- 
ducing the necessary combustion of the coal, the gases 
from which escape at the eye A to the flues B, B, follow- 
ing the direction of the arrows. 

ADVANTAGES.—With flues in the side-walls heated 
with hot gas, coke made in the oblong oven (with the 
exception of that portion which is in contact with the 
side-walls) presents a good marketable appearance, and 
is worth in the market from 6 cents to 12 cents per ton 
made in the Coppee oven. 

The form ofthe oven enables the coke to be drawn in a 
a batch by means of an anchor of iron after it is water- 
ed, consequently less time is occupied im drawing the 


The Furnace 
or 


Oblong Coke-Oven. 


The costs of construction as given by Mr. Mitchell are | oven than is the case with the ordinary bee-hive oven. 
FIG.I. | 
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COPPEE COKE-OVEN. 


the amounts of cost in England, and are not a fair 
estimate for America, but the figures are useful for pur- 
poses of comparsion. | 


The principal dimensions of these | coke. 


The Coppee ovens (Figs. 1, 2,and 3), are 30 feet 6 

inches long, 1 foot 9 inches wide at the 
Coke Oven. front end,and 1 foot 6 inches wide at 
the back end, and 3 feet 9 inches high. 
There are twenty-five vertical flues (a) in the side- walls, 
about 7 inches square. The coal is put into the ovens 
through four openings (c) at the top and raked level 
before the two doors, one at each end, are closed. The 
heated gases follow the direction shown by the arrows. 
An engine with a pusher or ram works along the front 
of the ovens, and is used to push the coke out at the 
larger end of the oven. The removal of the coke by 
the ram results in great friction on the walls or sides 
and destroys them rapidly, causing frequent repairs. 

ADVANTAGES.—1, The heat generated by these ovens 
is so intense that it will make a comparatively good 
coke from inferior smudge. j 

2. The yield of coke per oven per week in 
a properly constructed oven will equal an aver- 
age of from 10 to 12 tons for, say, three to four 
years, after which, unless extensive repairs are 
made, the yield will not exceed, say, 8 tons of coke per 
oven. At the colliery to which the plan refers the 
yield of coke per oven during the last five months, in 
ovens which have been going five years, has barely ex- 
ceeded 7 tons. 

3. The labor cost of making coke is_ theoretically 
lower than in other ovens by reason of the system of 
pushing out the coke, which is part of the system of 
working these ovens. 

4. The space occupied by an oven of this description, 
although much longer, is not more than half that of 
an eleven-foot Bee-hive oven. 

DisADVANTAGES.—1. The coke made (although so far 
as the author knows, it is of as good quality as coke 
made in any Other oven) presents an appearance which 
is much against it in the open market. 

2. By rea-on of the frailty of their construction, and 
of the intense heat to which the rapid combustion of 
the coal subjects them, repairs are much more frequent 
in the Coppee oven than in the ordinary Bee-hive or 
plain oblong oven, and consequently the cost under 
this head is greater per ton of coke made. 

' 3. The ovens contained in a group are so intricately 
connected with each other that, except for slight re- 
pairs, it is necessary to lay off a whole group when re- 
pairs are needed, and when small repairs, such as the 
taking out of flue-covers and portions of the side walls 
are necessary, the area of the oven is so limited that 


the workman cannot conveniently make a good job of | 


them, and even then at least three ovens have to be 
laid idle while such repairs are being made. | 

4. The cost of building, including the hot-air and 
cold-air flues, together with the main flue connecting 
the group with the chimney, is very high, amounting 
to about $500 per oven, or equal to twice the cost of an 
ordinary 11-foot Bee-hive oven, which would be about 
$285. : 

5. The pushing machine requires to be maintained. 

6. The coke being watered after it is drawn from the 
oven contains a comparatively large percentage of 
moisture, and this has a tendency to make the coke 
look dull. 


FIG.2, 
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SCALE 8 FEET ‘tu 1 INCH. 


This, however, is not an unmitigated advantage, be- 
cause the operation of drawing the coke by means of the 
anchor has a crushing or disintegrating effect upon the 


DIsADVANTAGES.-The side- flues, B, B, C, are constant- 
ly giving way and getting blocked up, preventing the 
heat from circulating through them properly, the re- 
sult being that, the coke next the walls (which do not 
get properly heated) is of inferior quality. Repairs 
have to be effected at great cost, because the side walls 
have to be broken through to get at the flues, if a large 
percentage of the coke produced is not to be of an in- 
ferior quality, and an undue proportion of small breeze 
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Cross Section 


as near the form of the bee-hive as possible, with an 
opening at the back for the exit of the gases into the 
flue D, Fig. 8. The result of this re-arrangement is 
that the coke is made of much better quality, and the 
yield is considerably increased, proving that after all 
the old Bee-hive oven is the best. 

2. The yield of the oven does not exceed 6 tons per 
week from Silkstone smudge. 

3. The initial cost is about $375 per oven. 

: ApDvaNTAGE.—Mr. Dixon states that 
The Dixon it is capable of yielding 12 tons of 
coke per oven per week, or in one- 
third the time of the ordinary oven it 
will yield 10 per cent. more coke from 
a given quantity of coal. If this is 
' correct it is equivalent to the best 
yield of a single Coppee oven, although it is only fair 
to say that the space occupied by such an oven is twice 
the area of that of a Coppee oven. . 
With the exception of the flue arrangements under- 
neath the bottom of the oven and the communicating 
flue from the oven to the bottom-flues, and 
from the bottom-flues into the main flue, it is dealt 
with in precisely the same manner as that of an 
ordinary Bee-hive oven, 

DisaDVANTAGE—The combustion of the fuel 
working simultaneously from the top and bottom 
of the oven respectively, forms a parting in the 
center of the batch, and consequently the coke 
made by it is much shorter than that made ina 
Bee-hive oven. This is not a disadvantage. 

A number of ovens on this principle are at work 
at Colonel Hargreave’s collieries, near Burnley, 
where they seem to give every satisfaction. The 
flues not likely to meet with water, say those 
under floor, are made of ganister bricks, and the 
lining of the oven is of ganister and fire-clay mix- 
ed. Their not being largely in use is owing to the 
fact that the coke made in them does not present 
the same marketable appearance as the coke made 

_in the ordinary Bee-hive oven without the flues, 
and that therefore the advantage claimed for this 
oven in the increased yield would appear to be 
compensated for by the disadvantages connected 
with it, inasmuch as the difference in the cost of 
construction of such an oven will not exceed an 
ordinary Bee-hive oven by more than 40 per cent., 
say $115. 


and Breckon 


Coke-Oven. 


This oven varying in sizes 

The Bee-.Hive from 10 feet to 11 feet 6 inches, 

is almost universally adopted 

Coke-Oven. in England, proving that the 

bee-hive form is considered superior 

to any other. (See Figs. 11 and 12, which alsoshown an 

arrangement for heating the boilers with the waste 
gases). 

ADVANTAGES.—-1. It is simple in construction; its 
durability by reason of its form is great; its average 
life, with ordinary wear-and-tear repairs, considerably 
exceeds ten years. The shape of the oven being circu- 
lar exposes less of the coke relatively to its general 
bulk to the side walls, and therefore any waste under 
this head is minimized. The doorway out of which 
the coke is drawn is narrow in proportion to the area 
of the oven, and therefore, as against the Furnace oven 
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FURNACE OVEN BEFORE ALTERATIONS. FIG.7. 
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FurwAGE Oven AFTER ALTERATIONS  /FIG.9. 


FURNACE, OR OBLONG COKE-OVEN. 


made. This difficulty can, however, be got over with- | previously referred to, a smaller portion of the coke is 
out doing away with the ovens by blocking up the | exposed to the influences of the outer atmosphere. 


exit, A, taking out a brick in thickness from the side 
walls (so that the dividing wall between the ovens is not 
so thick) and building up the doorway to about 3 feet 6 
inches wide, and the same height as an ordinary Bee- 
hive oven doorway, and arranging the airinlet asshown 
at B, B, in Figs. 8 and 9, in fact making the oven into 


A properiy-constructed bee-hive oven will yield 7 
tons of coke per week when an average quality of coa- 
is used. 

2. The cost of repairs does not average more than 
about 4 cents per ton on the coke made. 

DisaDvaNTAGES.—The coke has to be drawn at most 


| 
| 
| 


November, 1892. 


THE COLLIERY ENGINEER. | Lo ue 3 83 


for four boilers without any material assistance by 
hand-firing. 


places by hand, an operation which requires a man for 
about 1} hours watering the oven and wheeling the 
coke on to the platform. In the meantime the oven is 
longer exposed to the atmosphere, and therefore cools | 
to a greater degree than those which are drawn by ma- : 
chinery, and thus the labor cost of drawing is some- | Washing Coal. 
what higher than in the case of machine drawn coke. 
This greater cost has, however, been obviated to a great 
extent at several collieries by the use of mechanical 
drawers. . 
One of these drawers consists of a large shovel (Fig. 


Crushing and question of crushing coal, because it | 
is an undoubted advantage to reduce | 
the coal to one uniform size before 
being put into the oven for coking. | 
So general is the opinion that crushing improves coke 
that it is very exceptionable to find acoking colliery 
unprovided with a crusher. The crusting apparatuses | 
in most general use are: (1) the Carr disintegrator ; (2) | 
rollers revolving vertically in pr r- 
forated pan revolving horizon- 
tally, the crustied coal passing 
through the ‘perforations; and 
(3) rollers revolving in opposite 
directions, corrugated or other- 
wise. The second method is, in 
the author’s opinion, the most 
suitable for grinding slack, as it 
has a tendency to give a denser 
structure to the coke than the, 
other kind of disintegrators. 
| At many coking establishments 
- +» the coal is both crushed and 
washed. A great diversity of 
opinion prevails as to what the 
order of the two operations 
should be. For instance, at some 
extensive works, small coal is first 
washed by the trough system, and 
then crushed by a machine on 
the principle of the second one 
above described, and at other 
laces the system is reversed. It 
is obvious that the operation of 
effectually crushing wet coal is 
rather a slow process, and that 
any impurities contained in the 
coal before crushing are not re- 
moved by the crushing ; therefore 
the only advantage obtained by 
crushing after washing is the re- 
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form size and so obtaining a den- 
ser coke than would otherwise 
be obtained. Coal is more readily 
crushed before’ washing and the 
pyrites and impurities contained 
in the coal are thus more satis- 
factorily disassociated from it. 
An efficient washer applied after 
crushing is therefore really more 
beneficial when the order of the 
two operations is reversed. On 
i the other hand, it is extremely 
16) about 2 feet wide at the back, and about 5 inches | difficulty to thoroughly wash fine smudge. Smudge 
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BEE HIVE COKE-OVEN WITH BOILERS. 


deep; this is pushed into the oven, under the coke, | when fine, cakes in the water and floats away on the 
which falls over the back of the shovel, by a rack con- | top, carrying with it large portions of the light impuri- 
nected to a traveling engine. On withdrawing the ' tiesand flaky pieces of pyrites,and thus the result is 
shovel, the coke, which has fallen over it, is drawn out, not satisfactory. A great deal of attention has been 
and falls into corves, which are drawn along the devoted tothe question of washing smudge with the 
front of the ovens by endless-rope haulage, or into trav- | Object of overcoming these difficulties. 

eling belts, which convey the coke to a hoist, where it 
is tipped into the wagons. In one instance of the! 
author’s experience the cost of labor has been reduced } 
12 cents per ton, after allowing for interest on the cost } 
of the plant. One of these machines will draw twenty- | 
five ovens in a day, atacost of about 5 shillings for 
labor of drawing. The time in drawing is also reduced, 
and there is less loss in heat as compared with hand- 
drawing. 

No record having been kept of thesmall breeze made | 
in the old method of hand-drawing the author cannot 
give figures, but from general observation the coke is 
not broken up more by these machines than by hand- 
drawing. 


ADVANTAGES.—The combustion being gradual adapts 
itself more uniformly throughout the whole oven, and 
therefore, in the author’s opinion, a more uniform | 
quality of coke is produced. | 


This is more especially an advantage in the case of 
highly Bituminous coals, but it becomes a disadvantage 
where the coal is low in bitumen, because in that case 
additional heat is necessary to burn off the charge in a 
given time. 


Plans of these ovens (Figs. 13, 14 and 

The D-Shaped 15), are attached,a glance at which; 
take nin conjunction with the Bee-hive 

Coke-Oven. oven, willshow that the capacity of 
the oven is greater than the ordinary 
11-foot Bee hive oven. The principal dimensions being 
11 feet long, 10 feet wide, and 7 feet high. The brick- 
work surrounding the ovens and adjacent to them 
renders less brick work necessary between theovens and, 
therefore, the heat communicated from each oven must 
be relatively greater. It is unlike the furnace oven, 
inasmuch as there are no side gas-flues in the walls, 
but it isso constructed that the combustion is main- 
tained by air flues, which receive the air in the walls at 
F and pass it along to the back end, and thence back 
over to the front,communicating with the inside of the 
oven bya small inlet at E, this arrangement of flues An Increasing Business. 


enables the air to be heated before entering the oven.|, Mr. Walter M. Stein, Metallurgical Engineer of No. 
The quantity of coke made by an oven of this descrip- | 395 Walnut St., Phila., who makes a specialty of Coal 
tion from an average sample of coking coal will be | Washing and Separating Works, and Improved Bel- 
about 11 tons per week, the oven being drawn three | gjan Coke Ovens, with or without saving of by-prod- 
time per week. The construction of this oven, although | ucts, informs us that he has just closed a new con- 
perhaps not quite so strong as that of a Bee-hive oven, is | tract with the New Glasgow Iron, Coal, and Railway 
even more simple generally than thatof the Bee-hive | Co., of Ferrona, Nova Scotia, for the erection of an ad- 
oven; beyond the fact that it partakes ofan oblong | ditional battery of eighteen retort coke ovens, of the 
rather than a circular shape it is similar in every other same type as the battery of 36 ovens previously built 
respect to the Bee-hive oven. by him for the same company. These ovens are con- 

The space occupied by a square oven of this kind is | structed without the appliances for the saving of by- 
less than an 11-foot Bee-hive oven, compared with the | products as there is no market for thera, as yet, in 
charges that can be put into each of them; this, there- | Canada. The fact that the New Glasgow Co. has or- 
fore, isan advantage, as against the latter. For the | dered a second battery of ovens from Mr. Stein is the 
purpose of rdising steam with the waste gases, forty- | strongest evidence of the superior construction and 
eight of these ovens are found sufficient to raise steam ' coking qualities of the ovens designed by him. 


D-SHAPED COKE-OVEN. 


Great importance attaches to the | 


ducing of the coal to a more uni- } 


| Seventeenth Annual Report of the Chief Inspector of 


Mines, of Ohio. 


Mr. R. M. Haseltine, the Chief Inspector of Mines, of 
Ohio, has filed with the Governor his annual report of 


| the year 1841. 


The report shows that there were 859 mines in the 
state, 802 of which were in operation which is a gain of 
78 over the preceding year. The average time. worked 
was thirty-three and one-third weeks, which is a loss 
of three days. 21,081 miners and 2,916 day hands found 
employment in and about the mines during the year, 66 
new mines were re-opened, 76 remained suspended and 
67 were either worked out or abandoned. 

1,433 inspections were made by the members of the 
department. 60 sets of scales were tested and 194 per- 
manent improvements made in the mines. Of these, 
53 were new furnaces built, 17 were fans erected, 55 
were air-shafts sunk, 26 were second openings made, 19 
were pairs of safety-catches placed on the cages, 19 were 
stairways built and 5 were speaking-tubes placed in 
shafts. ; 


Scale 10 Feet to 3 Inches 


The statistical portion of the report indicates the year 
to have been one of great prosperity. The coal tonnage 
of the state was 13,050,187 tons, exceeding that of the 
preceding year by 1,231, 355 tons. The counties of 
Athens, Hocking, and Perry commonly known as the 
Hocking Valley produced 36:4 % of the entire output of 
the state. There was also an increase of 1,904 miners as 
compared with 1890, while the number of day hands 
decreased 99. 

The production of fire-clay amounted to 1,087,560 tong, 
a gain of 254,401 tons «ver that of 1890. 

The production of iron-ore amounted to 67,980 tons; 
of this amount, 15,540 tons were of the black band an 
52,440 tons were of the hematite variety. UG 

There were 44 fatal, 66 serious, and 132 minor ac- 
cidents during the year, from which we derive the fact 
that 296,595 tons of coal were mined to each life lost; 
197,730 tons to each serious accident and 118,638 tons to 
the total number of both serious and fatal casualties, 
The causes of the accidents are attributed to three 
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sources, viz., falls of coal, falls of roof, and coming in 
contact with the mine cars. These causes furnished 
76°5 % of the total number of accidents. ont 

Mining machines are used in 21 mines in the state. 
Of these, 13 use compressed air, 6 electricity and in two 
cases both powers areemployed. 1,654,081 tons, a gain 
of 505,632 tons over the preceding year were produced 
by this means, which furnished employment to 900 
hands. There are 114 mining machines in use, of 
which 25 are of the electric type while 89 use com- 
pressed air. Coal is transported by electric motors in 
two mines in the state. 

The subjects of adulteration of illuminating oils, and 
wasteful methods of mining are also fully treated. 

The report is the largest and most Seaniets ever issued 
by the department and will be of great interest to all 
connected with the industry. 
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POCAHONTAS FLAT TOP COKE. 


HOUGH the’ value of Census Bulletin No. 200 

| is materially lessened by the inexcusable delay 

in its issuance by the officials at Washington, it 

is so complete and comprehensive in its scope, and con- 

tains so much valuable information that we deem it 

worthy of an extended notice. Its author, Mr. Joseph 

D. Weeks, of Pittsburgh, Pa., determined to make it a 

model bulletin, and though he was greatly handicap- 
ped by official red tape, he has succeeded. 

The remarkably rapid development of the Pocahon- 
tas Flat Top coal field has attracted to it practical coal 
men from all parts of the country, but more especially 
from Pennsylvania. | 

It is one of the most interesting and important coal 
fields in America, and derives its name from the town 
of Pocahontas, where the first important developments 
were made, and from the great Flat Top Mountain, in 
which the coal measures are found. 

The coal from this region finds a ready sale in the 
Altantic seaboard markets, and it is the chief depend- 
ence of the blast furnaces and foundries of Virginia, 
and to some extent of those of northern Alabama, 
for a supply of high-grade coke. The completion of 
the Elkhorn extension of the Norfolk and Western 
railroad to the Ohio River, places this field in direct 
connection with the blast furnaces and foundries of 
southern Ohio, Indiana, Illinois, and Missouri, and 
makes it a strong competitor of the Connellsville 
region. | 

At the time Mr. Weeks prepared his report, all the 
coal lands worked in this district were owned or con- 
trolled by the Flat Top Coal Land Association, and the 
Crozer Land Co., and the coal and coke operators 
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leased land from one or the other of these companies | parting. It is split into two distinct workable seams 


at a royalty per ton, with a minimum payment, and, | by a thin streak of bone coal quite rich in carbon. 


at least in the case of leases on the lands of the Flat 
Top Association, with an agreement that all coal shall 
be sold through the Pocahontas Coal Co., which mines 
no coal, but was organized solely as a coal agent. This 
company makes all sales, assumes all risks, and pays 
the operator for all coal mined and shipped in one 


| month on the 15th of the next month. 


an 


The selling of the coke is somewhat on the same 
principle, although the leases made to the coal oper 
ators, who are also coke makers, do not require all sales 
of coke to be made through the Hull Coal and Coke 
Co., the coke sales agent; but, under an agreement 
entered into between the operators and the Hull Com- 
pany, the effect is the same. Even the furnaces which 
make their own coke sell through this company, and 
pay a small commission. Since the issuance of Mr. 
Weeks’ Bulletin, the Logan Coal and Timber ‘Associ- 
ation, and the Elkhorn and Sandy River Land Trust, 
two allied associations owning large tracts of excellent 
coal lands on the Ohio Extension of the Norfolk and 
Western Railroad, have decided to execute a few leases 
on their lands, and, as the great Pocahontas bed under- 
lies their property, these leases will undoubtedly soon 
be taken up by enterprising practical men, who have 
seen the success won by the operators on the Flat Top 
and Crozer Companies’ lands. 

The relations between the owners of the coal lands 
and a number of the blast furnaces is such that these 
furnaces must draw their coke supplies from the Flat 
Top region, even if the location of the field and trans- 
portation facilities were not such as to virtually compel 
them to go to this field. It was this interdependence 
of industries that made possible and profitable the ex- 
tensive and rapid development of the region. 

The Pocahontas Flat Top Region is generally divided 
into three districts, as follows: (1.) The Pocahontas 
District, including the workings at or near the town of 
Pocahontas, Virginia. (2.) The Bluestone District, in- 
cluding the workings on the Bluestone near Bramwell, 
in Mercer County, West Virginia, on the southeast 
slope of Flat Top Mountain. (3.) The Elkhorn District, 
including the workings in McDowell County, West 
Virginia, on the northeast slope of Flat Top Mountain. 

The outlets to markets from this field are all con- 
trolled by the Norfolk and Western Railroad Co., and, 
to the energy and push of the officials of this road, 
coupled with the liberal terms made to shippers, is large- 
ly due the remarkably rapid development of the region. 
By means of the New River Branch, an outlet to the 
coast at Norfolk, Va., to the main line of the Penna. R. 
R. at Harrisburgh, Pa., and to markets in Eastern Ten- 
nessee, Northern Alabama, and Georgia, is secured. 
By means of the Ohio Extension, an outlet is secured 
to the upper Ohio and the Mississippi River points and 
also to Lake Michigan Ports. It will thus be seen that 
the region enjoys excellent transportation facilities not 
only to Virginian points, but to all points in the south 


and southwest. 
The royalties paid by the lessees are from 6 to 10 


cents a ton(2,240 pounds) of coal sold as coal, and 15 
cents a ton (2,240 pounds) of coke produced. The 
standard royalty of coal is 10 cents, the 6 and 8 cents 
royalty being paid in the northern part of the field, in 
the Bluestone district, where the vein is smaller than 


-in the southern part, being 4°7 feet to 4°8 feet workable 


thickness instead of 7°5 feet to 8 feet. A minimum 
payment of $7,500 per year is required from each lease. 

Geologically, the coals of this field belong to the low- 
est coal measures, known in Pennsylvania as the Potts- 
ville conglomerate. It has been generally stated that 
they are the equivalent of the Quinnimont series of the 
Kanawha region, but Prof. 1.C. White expresses the 
opinion that the Pocahontas seam is well down toward 
the base of the Pottsville conglomerate and possibly 
lower than the Quinnimont or any of the Kanawha 
beds. There are at least three workable beds. No. 3, 
the Pocahontas bed, is the one worked. It hasa thick- 
ness of from 11 to 13 feet at Pocahontas, though the 
whole thickness is not mined, a portion of the top coal 
being left for the roof, and in some cases a portion of the 
bottom forthe floor. The thickness of the seamdimin- 
ishes toward the northwest and northeast from Pocahon- 
tas. On the Virginia line it is about 11 feet thick, and di- 
minishes to 5 to 6 feet on Flipping Creek, in the Blue- 
stone region, and to 4to 5 feet further north. On the 
Elkhorn it is from 6 to 9 feet, and on the Tug Fork of 
the Big Sandy, from 6 to 10 feet. The actual average 
thickness of the seam worked at Pocahontas is 9 feet; 
on the Upper Bluestone, from 6°8 to § feet; to the north 
on the Bluestone 4°7 to 48 feet; and on the Elkhorn 7 
to 75 feet. The average yield on the lands of the Flat 
Top Coal Association, up to the close of 1890, was 9,156 


tons per acre. 
The Pocahontas seam is absolutely without a slate 


This has been improperly called a slate parting. This 
bone coal increases in thickness northward, reaching 6 
or 7 feet on Flipping Creek, and there divides the bed 
into two seams. The seam is free from faults, clay 
veins, spars, rolls, and horsebacks. Everything handled 
by the miner is placed in the wagon except a small 
streak of “bone coal” found near the top, which is 
condemned by the inspectors and thrown out. Rusty 
coal, that has been discolored by water, is also thrown 
out by the inspectors, though analysis shows it to be 
equal to coal not discolored. 

The Flat Top and the New River, or Kanawha re- 
gions, belong to one and the same coal field, both the 
Pocahontas and Quinnimont seams being in the Potts- 
ville conglomerate. About the only differences are that 
the New River seamsare not so thick. Major Hotchkiss 
gives the dimensions of these combined fields as 60 
miles in length, and about 16 miles in breadth, making 
the area more than five times as great as that of the 
Connellsville basin of Pennsylvania. It is the largest 
field of distinctively coking coal in the United States. 

The coal isSemi-Bituminous, somewhat dull in luster, 
and rather hard in the seam, requiring powder to. mine 
it. It is low in volatile matter and ash, and high in 


fixed carbon. It makes an excellent coke, and is a — 


superior steam and grate coal, giving an exceedingly 
bright, clear fire of high calorific power and intensity, 
with comparatively little smoke. 

The following table contains an average of fifteen 
analyses of Flat-Top Coal, compared with an analysis of 
the coal of the Broad Ford mines of the H. C.. Frick 
Coke Co. taken as typical of Connellsville coal : 


Flat Top Coal. {Connellsville Coal. 
Component Parts. Sea ss ee ee a 
Per Cent. Per Cent. 

ANG covey ent see sainivcqatinsyissiic’ 1011 1°260 
Volatile Matter.............000 18°812 30°107 
ESE CRE ON sis cs veacene vdconnces 72°708 59°616 
SAREE echcaltsinas vcinin nrnsiacorsd 0°787 0 754 
MI sti sattattige Nareateveneiedetese 5°191 8°233 


The important differences are in volatile matter, fixed 
carbon, and ash. 

On examining the analyses of Flat Top coal, the 
reader is inclined to think that it is not a good coking 
coal. While it has the advantage of being low in ash, 
it would be regarded as too low in volatile matters to 
agglutinate properly, having only 18°812 per cent. as 
compared with 30107 per cent. in Connellsville coal. 
Notwithstanding this lack of volatile matter, the coal 
makes a most excellent coke, though not as bright, and 
possibly more friable than that of the Connells- 
ville region. But it has more fixed carbon, is much 
lower in ash, carries as heavy a burden, and is, there- 
fore, a first-class furnace fuel. While it makes an ex- 
cellent coke when burned as “run of mine,” the coke is 
greatly improved by first crushing the coal. When 
“run of mine” is used, the lumps frequently come out 
of the oven simply charred, the volatile matter having 
been driven off, and the bond of the coal entirely 
broken. 

To make a ton of coke requires at least 1°6 tons of 
coal, containing, on a basis of 72°708 per cent., 116 33 
units of fixed carbon. As the coke contains only 9150 
units of fixed carbon, there has been a loss of 24°83 
units in the coking process or more than one-fifth of 
the fixed carbon contained in the coal required to make 
a ton of coke. In coking Connellsville coal little or 
no fixed carbon is lost, or if it be burned its loss is 
made up by the carbon from the volatile matter, so that 
in Connellsville coke there is more carbon than there 
was total fixed carbon in the coal. Better results 
should be obtained with Flat Top coal, and no doubt 


they will eventually be secured by improvements in. 


preparing the coal for coking, by the use of improved 
ovens, and by better coking methods. 

The ovens generally, and in fact it may be said 
entirely, used are the bee-hive. The earlier ovens built 
were 11 ft. and 11 ft. 6 in. in diameter and from 55 ft. to 
7 ft. high; but all recently constructed are 12 ft. in 
diameter and 7 ft. high. Some ovens on the Welsh 
plan, that is, a long, narrow oven, have been intro- 
duced, and it is said good results were obtained. | 

The opinion is expressed that the ovens are too large 
for the coal used. This is based upon the fact that the 
11 ft. 6 in. oven burns more actively than the 12 ft. 
oven. The charge of the latter is regarded as so heavy 
and. deep that either the charge must be coked at the 
expense of the coal at the top, or the bottom of the 
charge will be found improperly burned, and with 
black ends. 2 

It is possible that in changing the shape and size of 
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tthe oven, a method will be discovered of r reducing the 
waste of fixed carbon. 

The waste in coking, however, is owing chivas to 
the extremely ‘low volatile constituents. After draw- 
ing an oven, in order to restore the initial heat neces- 
sary to agglutinate a dry coal, a proportion of the fixed 
-earbon of the coal is consumed. The amount thus con- 
sumed varies with the degree of watchfulness or care 
taken in drawing, which depends upon the character 
of the labor. The general employment of colored labor, 
which is usually careless and irregular, makes the waste 
greater than it should be. Ovens are unduly saturated 
with water. The time taken to draw the oven is un- 
necessarily prolonged, and it is allowed to get cold. 
This can be obviated with the present practice and 
ovens now in use by, first, universal crushing of. the 
coal or slack to a regular degree of fineness; second, 
more rapid charging and drawing; third, more careful 
drafting of the oven or admission of the air after the 
‘mall amount of volatile matter has been consumed, 
and in the future by, first, ovens built so as to utilize 
the waste gases for restoring the heat ; second, mechani- 
cal drawing; third, watering outside of the oven. 


Steps have already been taken in these directions, 
and a marked improvement noted in the product. In 
a new district, however, where the labor, as well as the 
superintendence, with few exceptions, are learning, 
and at the same time required to deal with a material 


different from that of any other district, difficulties 


must be expected. Experience will in time correct the 
waste now taking place. 

The charge of coal for a 12-foot oven is about 9,000 
pounds for 72-hour coke, and 8,000 for 48-hour. In 
burning, the oven becomes exceedingly hot, and al- 
though at a “ white heat,” difficulty is still experienced 
in maintaining hot ovens, except at the expense of the 
fixed carbon in the coal. Great care is also required 
in quenching the ovens properly, in order to avoid 
“cold bottoms ” and “black ends.” When these con- 
ditions occur, the greatest care is necessary to bring the 
ovens up to the proper heat again. 


As has been suggested, this waste of fixed carbon in 
the process of coking indicates that the process as 


- carried on is not the best, in view of the character of 


the coal. It is a well-known fact that, within certain 
limits, the higher the temperature in the oven during 
coking, other things being equal, the greater the yield, 
of the coal in coke. As the heat in coking this coal is 
so high, the yield should certainly be greater than it is. 
The coke made, however, is a most excellent fuel, and 
while it may not be possible to conduct the process of 
coking with the loss of volatile matter only, there 
should be a large reduction in the amount of fixed car- 
bon consumed. Not only this, but there should be a 
great improvement in the looks of the coke. It is not 
as handsome as the Connellsville, and lacks that bright 
luster which characterizes the Pennsylvania coke. 


There is no doubt but that a marked improvement 
in the coke can be secured by reducing the coal, pre- 
vious to coking, to a uniform degree of fineness. By 
this course the exposure to the heat of a large surface 
of fine coal will cause it to evolve its volatile matter 
more quickly and coke more rapidly than when lumps 
of coal are present in the charge. Crushing is done at 
some of the coke works. The coke made from this 
crushed coal seems to be more regular and compact 
than that from uncrushed, but even better results could 
be obtained from disintegration. Another difficulty 
experienced at times in this region at some works is 
the want of water. This, however, is being remedied 
by sinking wells. 

Very good results have been obtained with this coal 
in the Soldenhoff-Coppee oven. About 175,650 pounds 
of coal from the Bluestone district were sent to the 
Coppee ovens in the New River district. Of this 
amount, 46,850 pounds were “run of mine,” the rest 
being slack. 5 tests were made, the charges being from 
2°5 to 3 tons to the oven, the number of ovens charged 
from 4 to 9, and time of coking 24 to 48 hours. The 
average yield in the 5 experiments was 67°'5 per cent. 
The coke burned 36 to 48 hours proved the best, being 
bright, regular, compact, and uniform throughout. 


By assuming the cost of coal used to average 55°8 cts. 
per ton of 2000 ibs., and assuming that the charge is 
8000 tbs., and the yield is 62°5 per cent., Mr. Weeks es- 
timates the average cost of the coke to be $1°4338 per 
ton of 2000 tbs. This cost includes 18°4 cts. for royalty 
and generalexpense. Thisaverage is based on econom- 
ical methods and management which are not always 
obtained in this region. A statement based on the 
returns received from the works makes the average 
cost per short ton $1°612. In arriving at this latter 
figure, Mr. Weeks thinks it probable that the coal used 
was valued too high, and that the wages charged to the 
coke department exceeded the true expenditure, on 


a A 


of the coke being so closely allied. 

An average analysis of Pocahontas coke shows 91°77 
per cent. of fixed carbon, 6°60 per cent. of ash, 1°07 per 
cent. of water and volatile matter, and 0°56 per cent. of 
sulphur. It is cellular in construction, hard, strong 
and dense. Itis, however, somewhat fragile and dull 
in luster. The wastage in drawing and transportage is 
large, but in the furnace it bearsa heavy burden. At 
a Virginia furnace, visited by Mr. Weeks, using a 
washed ore carrying 12 per cent.of water in mechan- 
ical combination, the burden was as follows: Ore 8,600 
Ibs., and Lime 2,800 Ibs., or a total of 11,400 tbs. to 4,300 
lbs. of coke. This is 2°65 to 1, which Mr. Weeks con- 
siders an excellent record when the water in the ore is 
taken into consideration. * 


Mr. Weeks, in addition to the technical information 
given in the Bulletin, has also compiled a mass of 
valuable statistics, regarding costs, wages, shipments, 
distribution of coke, etc., etc., which are too voluminous 
for reproduction, and are not of as much interest to our 
readers generally as the technical matter noticed. 


SMOKE PREVENTION. 


HAT the principles involved in the McClave Ar- 
gand Blower are attracting the attention of 
British engineers and scientists, is shown in the 

following article on Smoke Prevention, written for this 

journal by Mr. W. H. Booth, of London, England: 


‘ Quite a new theory on Smoke Prevention was ad- 
vanced ‘by Mr. Sennett in a paper read before the 
Edinburgh meeting this year, of the British Assucia- 
tion. Mr. Sennett whose experience in the British 
Navy entitles his opinions to be heard,practically states 
that perfect combustion cannot be attained unless there 
be present in the furnacea greater amount of water—in 
the form, of course, of steam—than is due to the con- 
version of the hydrogen of the fuel. 


In advancing this novel point there is no deduction 
made from the importance of other essentials to Smoke 
Prevention which past experience has shown to be 
necessary. Onthe contrary Mr. Sennett lays special 
stress on the necessity of admitting a fresh supply of air 
to a furnace above the fuel, 7. e., preferably through the 
door. He specially enjoins the thorough admixture of 
such fresh air with the gases evolved from the fue on 
the grate and emphasizes the importance of distribut- 
ing the mixed gases over the surface of the incandes- 
cent fuel in order,we may suppose, to raise them to such 
a temperature as will cause them to ignite, while at the 
same time he points out the bad effect of allowing un- 
due contact of the gases with the, by comparison 
cold plates of the boiler, thereby causing dissociation 
of the hydro carbons with formation of smoke or soot. 
Further, given these essentials of a smoke preventing 
furnace, he demands that important item, a free, open 
and unimpeded space in which combustion: of the non- 
heated gases may be free to take place quietly, unim- 
peded by obstructing water pipes, cross tubes, etc. 
which the ignorant designer would crowd in upon the 
products of the furnace before these are really fit to 
give up heat. 


All these conditions are old and well known among 
what we may term smoke and furnace experts but super- 
added to them now we have moisture or rather steam 
as an essential to complete and satisfactory combustion. 
A steam jet placed in the furnace door has for long 
enough been employed as an aid, but it has been merely 
with a view to the induction of the air through the 
door in cases when the natural draught has been in- 
sufficient to give such a supply of air as would prevent 
smoke from a green mass of fuel. 


The steam thus admitted has not been mixed inti- 
mately with the air it helped in, and though probably the 
best effect of a steam jet has been found to accompany 
the directon of it downward at such an angle as to cause 
it to strike about the middle of the length of the fire, 
no special importance has been held to attach to a 
steam jet beyond what it was thought could as well be 
got from a fan impelled air supply. Steam has been 
used as a convenient source of energy rather than as a 
needful coristituent. The more ignorant, however, rec- 
ognizing the effects, have laid these to the combustibil- 
ity of the steam, an impossibility of course, which has 
led better informed men to scant the steam jet altogeth- 
er and not even to seek an explanation of its action. 
Now, however, Mr. Sennett claims a special! action for 
steam. He condemns the use of the jet direct as it is 
usually practised and has devised an apparatus of the 


account of the mining of the coal and the manufacture | air for completing the combustion of the bvolved gases 


from the fuel bears with it its supply of steam,and tests 
made are claimed to give smokeless results with an 
economy of 10 per cent. of fuel, as well as a reduction of 
ash and clinker, the latter appearirig, we should say, to 
be reduced by reason of its constituent, iron, etc., being 
more freely oxidized by the steam mixed air than by 
dry air. 

The success of the tests seems,to us, to be entirely due 
to the moistening of the whole body of the air supplied 


above the fire by reason of the action of the injector or 


mixer. 

In support of the new theory we are directed to the 
laboratory experiments of Mr. Brereton Baker who 
showed that dried powdered charcoal sealed up in a tube 
of dried oxygen did not fire at a red heat, but that 
when the tubes contained moist oxygen there was 
bright. flashing combustion. He quotes also Professor 
H. B. Dixon to the effect that a mixture of carbonic 
oxide and oxygen, if dried,ceases to be explosive,while 
a flame of carbonic oxide is even extinguished by 
plunging it in dried oxygen; and he also quotes Sir 
Lothian Bell to the effect that blast-furnace gases unin- 
flammable in ordinary air when at 250° to 300° Centi- 
grade will fire ifa tuyere begins to leak and supply the 
necessary steam. } 

Granting Mr. Sennett to be correct in his conclusions 
how very different must be our estimate-of the action 
or value of steam ina furnace. Without accepting his 
theory unreservedly we may state freely that there is 
much to support it. To this theory we may perhaps 
refer the fact that wet coal does not appear as yet to 
have been proved responsible for any diminution of 
evaporative power although should any fuel be proved 
say 3% or 5% moist in a boiler test, the evaporation of 
this moisture is duly credited to the fuel, and allowed 
for in getting up a show case. It seems highly probable 
that a wet coal may after all yield better net results 
than a dry one. 

Just what the chemical action of steam in a furnace 
may be, it is perhaps not easy to determine. It may be 
that it acts the part of what chemists term a carrier in 
a chemical reaction, There are certain chemical oper- 
ations for the successful carrying out of which it is 
found necessary to introduce some foreign substance 
which forms no constituent of the article produced by 
the operation and does not waste away in the process. 
It remains apparently unchanged and yet its presence 
is necessary. Such a substance is termed then, a carrier, 
and it may be that steam acts such a part in furnace 
work and smoke prevention, facilitating by its presence 
the union of the furnace gases with the air introduced 
to consume them. 

Why we may ask should there be any difference be- 
tween the action of a gas in the laboratory of the chem- 
ist and in the domain of actual practice? Given sub- 
stantially equal conditions we ought to be able to ex- 
pect similar results and we fear that too often facts 
known inthe laboratory and logical reasoning from 
which would often lead to important practical results, 
are neglected or treated merely as curiosities of chemi- 
cal physics which can have no practical bearing. And 
yet nothing could be more erroneous. 

Mr. Sennett promises to continue his investigations 
and to enter into tests which may show the quantity of 
air required above or below the grates for different coals, 
the quantity of steam required for best results and the 
effect of incandescent surfaces on the dissociation of 
gases and other points in which Professor Armstrong 
will join him. | 

We shall watch for the es of such tests with in- 
terest. 


WASTE IN COKE MANUFACTURE. 


HE exceptional conditions existing in the Con- 
nellsville and Pocahontas regions are such that 
bee-hive ovens, the cheapest and most primitive 

type, have been almost exclusively adopted for coking 

the coal in those regions. The operators claim that 
these ovens are really the most effective and most 
economical under existing conditions, (1) because the 
interest on cost of plant is lower than it would be if 
other types were used, and (2) the nature of the coal is 
such that a better quality of coké¢ is produced in bee- 
hive ovens with their coal than can be produced in 
more modern types with coals from other regions, and 
that the waste of by-products is more than made up by 
the saving in first cost,and the increased value of 
their coke over that of other regions, particularly at 
this period, when the market values of the by-products as 
a rule are comparatively low. But, such a state of af- 


injector form to supply air in large volume and ata low | fairs will not always exist even in the two especially 
pressure at the furnace mouth,and this apparatus seems | favored regions mentioned. The time is coming when 
likely to be effectual in supplying such air well mixed | the market demands for the by-products will increase. 
with the steam which supplies the energy so that the | In fact, if the by-products were saved, a market could 
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be created for them, the same as has been done for 
other materials. | 

No other coal region in America can produce such 
coke as the two regions mentioned, by simply charring 
the coal in bee-hive ovens. The ‘operators in other 
fields must specially prepare, their coal and use special 
types of ovens that meet the natural conditions exist- 
ing in the coals coked. These extra costs of operation 
can be at least partially offset by saving and marketing 
the by-products. Such revenue as is obtained from 
their sale will materially lessen the cost of crushing 
and washing the coal, and will enable the producer to 
put coke in near-by markets at prices that will enable 
him to compete with the more favored producers of the 
Connellsville and Pocahontas regions. Through the 
courtesy of Mr, Walter M. Stein, Metallurgical Engi- 
neer, of Phila., who has made a specialty of the erec- 
tion of coal washing and separating plants, and the erec- 
tion of Belgian coke ovens, we are enabled to give our 
readers the general results obtained by the Compagnie 
des Mines de Campagnac during the first quarter of the 
year 1885, in the saving of the by-products from 24 
small size Belgian ovens. The results obtained by the 
use of the same ovens to-day are much better, owing to 
improvements in construction and methods of coking, 
and the saving of the benzol, which in itself adds a 
handsome sum to the profits. 

The coal used contained from 30 to 32 per cent. of 
volatile matter, amd in this respect closely resembled 
Connellsville coal. The amount of coal used was 3,715 
gross tons, and the products were 2972°7 gross tons of 
coke, 114°61 gross tons of tar, and 16 gross tons of sul- 
phate of ammonia. The average selling price of the 


coke was $3°876 per ton ; of the tar, $7°083 per ton ; and | 


of the sulphate of ammonia, $63°688 per ton. 

The total amount realized from the sale of the: by- 
products was $1830:79. From the sale of the coke there 
was realized $11522°185, ora total of $13352'98. The 
total cost of production, including all*expenses was 
$7131°79, leaving a net profit of 6221:19. This is a prof- 
it of over 87 per cent., and is certainly a strong 
argument in favor of saving the ‘by-products 


| DITORIAL | | OTEs. 


N our Correspondence Department appears a com- 
munication entitled “ A Convention of Certificated 
Mine Foremen,” the suggestions in which are worthy 
the attention not only of the foremen of the Bitumi- 
uous mines of Pennsylvania, but of those of other 
States as well. Stated meetings of colliery officials, at 
which the difficulties encountered in mining by each, 
are thoroughly discussed, and at which measures look- 
ing to-improvements in mining methods are inaugura- 
ted, have always been advocated by this journal. We 
heartily commend the ideas expressed by our corre- 
spondent, and with him, hope that other mine foremen 
and the yarious mine inspectors will take the matter 
up, and aid in the good work. 


The sixty-third meeting of the American Institute of 
Mining Engineers began at the Neversink Mountain 


Hotel, near Reading, Pa., on the evening of Tuesday, 


the 1lth ult. It was opened by an address of welcome 
on the part of the Board of Trade of Reading, Pa., by 
Vice-President Daniels, who in a brief but pointed 
speech welcomed the members to the Schuylkill Valley 
and then presented Mr. John P. Birkenbine, the Presi- 
dent of the Institute, with an immense gilt key, dec- 
' orated with ribbons and appropriately inscribed, which 
was warranted to open any lock in the city of Keading. 
Mr. Birkenbine replied in a witty and pertinent manner 
and referred to the great industrial development of the 
valley. He was followed by Henry S. Eckert of Read- 
ing, after which Mr. N. B. Wittman of Birdsboro reada 
paper on the Brown Segmental Wire Gun. He was 
followed by Mr. Emanuel Trotz of Worcester, Mass., 
who read a paper on the Wieborgh Air Pyrometer, for 
use in measufing the degree of heat in blast furnaces, 
and other places of exceedingly high temperature. The 
final paper of the evening was read by Mr. David Baker 
of Sparrow’s Point, Md., on “ The Rock-Drill applied to 
opening the Tapping-Hole of a Blast- Furnace’. It was 
a very interesting paper and drew forth considerable 
discussion. . 

The Wednesday morning session was occupied in 
reading a paper on “The Hill Farm Parish Mine Fire” 
by Frank A. Hill of Dunbar, which was a very interest- 
ing and instructive account ofthe difficultiesex perienced 
in extinguishing this noted fire and of the methods 
that led to final success. He was followed by Mr. Jos. 
Hartshorne of the Pottstown Iron Co., who read a very 
interesting paper on “ The Basic Bessemer Plant of the 
Pottstown Iron Co.,” and finally by Mr. J. H. Carpenter 
of the Carpenter Steel Co., of Reading on “The 
Manufacture of Crucible Steel for Projectiles.” 
The meeting then adjourned for lunch, after which 
the ladies under the charge of the Ladies’ and 
Headquarter’s Committees were taken over the 
Neversink Mt. R. R. to Reading, thence over 
the Southwestern R. R. to Mohnsville, thence to the 
Graity Station and thence over the Mt. Penn Gravity 


Road to the Mt. Penn tower where a lunch was 
served. After the lunch they returned to Mineral 
Spring Park. and thence to the hotel. The gentlemen 
spent the afternoon in inspecting the Carpenter Steel 
Works, where the manufacture of crucible steel ingots, 
and of crucible steel projectiles were witnessed, and in 
disposing of a lunch furnished by the company. The ex 
tensive works of the Reading Hardware Co. were then 
visited, as were also the Reading Pipe Mills. In the 
evening the members and ladies of the party wereenter- 
tained with a promenade concert and hop at the hotel, 
Si oe being furnished by the celebrated Ringgold 
and. 

On, Thursday morning the Institute and _ its 
guests were taken via. Penna. R. R. to Pottstown 
where the Pottstown Iron Co’s. steel works, the 
Ellis & Lessig Steel and Iron Co’s. steel works, the 
Philadelphia Bridge Works and the Warwick Furnace 
were. Visited. Then the party was entertained with an 
elegant lunch at the Hill School, an educational institu- 
tion of which the citizens of Pottstown arejustly proud. 
After disposing of the lunch in the usual thorough man- 
ner of hungry engineers, the train was re entered and 
the works of the Pennsylvania Diamond Drill and 
Mfg. Co. of Birdsboro were visited. Here a diamond 
drill, in operation, was inspected and the manufacture 
of the Brown segmental wire gun was practically ex- 
plained. Lieut. Whistler of the U. S. Army who was 
present then fired two charges from a section of the gun, 
one of which developed a force of 55,000 Ibs. per square 
inch, and the other of 60,796 lbs. ~vithout enlarging the 
bore the yyy part of an inch. The usual force exerted 
in ordinary cannon of the same size as explained by 
Lieut. Whistler is 35,000 lbs. per square inch. The cars 
were then re-entered and the party returned to the 
hotel, where an evening session was held for 
the reading and discussion of papers. On Fri- 
day morning a train on the Reading Road was taken 
at Klapperthal Station and the run to Pottsville 
was speedily. made. Here a number of the 
engineers and operators of the Schuylkill region joined 
the party and the trip was resumed over the Reading 
Road to Frackville, and thence by the Pennsylvania 
Railroad to Shenandoah. As the train passed close to 
Maple Hill Colliery many of the ladies and gentlemen 
visited it instead of continuing to Shenandoah. The 
inside workings and breaker of. this model colliery 
were visited, and by the time this was done, the train, 
which after proceeding to Shenandoah had run to the 
colliery via. Mahanoy Plane and St. Nicholas was re- 
entered and the run to East Mahanoy Junction was 
speedily made. At Lakeside Pavilion at this pointa 


| lunch tendered by the operators and engineers of the 


Schuy]kill region was disposed of,and this was followed 


| by entertaining remarks by Hon. Eckley B. Coxe, and 


Messrs. Birkenbine, and Raymond, the latter hiving 
an excellent opportunity to repay President Birkenbine 
for his many pleasantries at the secretary’s expense. 
That the opportuntiy was not neglected was attested by 
the laughter and applause of the party. After the dis- 
posal of the lunch Where it would do the most good, the 
train conveyed the party to Tamaqua where it was di- 
vided, a portion going to Pottsville, and the rest to 
Reading, thus ending a most interesting and enjoyable 
meeting. The unanimous opinion of the party being 
that the Neversink Mountain Hotel was a delightful re- 
sort, and that the hospitality of the Reading and 
Pottstown committees was only equalled by the beauti- 
ful scenery of the Schuylkill valley, and that the opera- 
tors and engineers of the Schuylkill region deserved 
even better prices for their coal and services than 
was possible to be obtained even by the consolidation 
which seems such a bugaboo to the organ of the retail 
coal dealers, the demagogical press of New York, and 
the Jersey politicians. 


The Anthracite Trade. 


The Anthracite coal trade during the past month has 
been rather dull, as buyers are hoping that the large 
production will have the effect of reducing prices, and 
that this end will also be hastened by the action of the 
Attorney-General of New Jersey in his suits against the 
Port Reading, the Jersey Central, and Philadelphia & 


Reading R. R. Cos. The latter cause is not asound one 
on which to base any expectations of a fall in prices. 
The law of supply and demand is more potent than 
anv other power in the regulation of prices, and this 
will be the cause that will effect changes if any does. 
The control of the Anthracite tonnage is in the hands 


_of competent business men who have placed the selling 


price at figures that ensure reasonable profits to the 
producers, and these prices, which are not too high, will 
likely be strictly adhered to. If the supply, already 
very large, becomes too great the coal will not be mined, 
as the producers recognize the fact that it is better to 
leave it in the ground than to market it at prices that 


ANTHRACITE COAL STATISTICS. 


mean loss to the capital invested and low wages to the: 
miners. The transportation arrangements that were- 
interrupted by the Grand Army demonstration at 
Washington were not fully resumed untilthe Columbian 

demonstrations of this month again interfered with the 

movement of coal and the result has been considerable: 
congestion on the various railroads. The production 

of coal in September, as shown in the accompanying 
table was 3,760,136 tons, or over three-quarters of a 
million tons more than the allutment for the month. 

Up to October 15th, the shipments for the year were 

32 540,568 tons, an increase over the same time last year 

of 1,921,266 tons. Unless rain in abundant quantities falls 
within the next few days, the large outputs that have 
been in order, will necessarily be curtailed, as water for 

steam purposes is scarcer than was ever known before 

in various parts of the region. The Mahanoy Valley 

in particular is experiencing a remarkable water famine. 

This enforced restriction, and the near approach of cold 

weather will undoubtediy have the effect of creating a 
better demand and a consequent strict adherence to 
present prices. 


The Bituminous Trade. 


The Bituminous coal trade is generally in good con- 
dition. The demand is fully equal to the supply and 
is greater than transportation facilities. The same 
causes that interfered with the movement of Anthracite 
have had a similar effect on Bituminous. There is 
still a great deal of talk regarding a Bituminous: As- 
sociation that will regulate the trade and ensure com- 
paratively regular and fair prices all the year round. 
Such an association is among the possibilities, and 
there is no question as to its beneficent results to pro- 
ducers, and they are the class that should have some 
advantages that they do not at present enjoy. 


| The Coke Trade. 

There is quite a revival in the coke trade, and as 
usual, transportation facilities are inadequate. Pro- 
duction and shipments are gradually increasing to keep 
pace with an improved demand, though prices remain 
unchanged. There is some coke being stocked at the 
ovens, but this is the result of Jack of shipping facilities. 
It is hardly probable that the revival will be one of 
boom proportions, as the revival of the iron industry, 
on which the coke trade largely depends, is not a great 
one. However, there is an improvement and a healthy 
one. 


MINE WATER CAN BE USED IN BOILERS. 


W hat can we do to save our boilers from the ravages 
of sulphur water, is the question asked by nearly every 
mine superintendent in the country, since the pro- 
tracted dry spell has cut off supplies of pure water and 
compelled the alternative of using mine water or shut- 
ting down. 

There is an answer to the question. If you could 
coat the inside of your boilers with something that is 
acid proof, it would matter little what you used in the 
way of feed water. 

The H. C. Frick Coke Co. have preserved their boil- 
ers from sulphuric acid by just such means for the last 
five years. The material is a petroleum product freed 
from all residuum, and having a vaporizing point 
greatly in excess of the boiler temperature, com- 
pounded with other substances having value for this 
purpose. 

The inside of the boiler is coated with this com- 
pound by means of a brush swab or syringe, and a gal- 
lon or two additional is put into the boiler before fill- 
ing. This compound attaches itself to the shell and 
tubes of the boiler and being in itself acid proof stands 
as a Shield between the metal and the attacking acid. 

The compound has been used successfully for eight 
years in all the large establishments around Pittsburgh, 
where the water has more or less sulphur at all times. 
It is the only perfect scale preventive known. It does 
not act chemically but mechanically. The individual 
atoms of scale forming material boiling up through the 
compound take on a slightly greasy coating which 
destroys their tendency to aggregate or solidify into. 
scale, and causes them to remain in solution until the: 
boiler can be emptied and washed out. 

It costs a mere trifle as compared to its value. Write 
to The PITTSBURGH BOILER SCALE RESOLVENT 
CO., PITTSBURGH, PA., for their booklet giving all 
necessary information regarding the compound. 


PERSONALS. 


Mr. E. P. Wixsor, President of the Lehigh Valley R. R.. 
Co., has been elected a director of the Philadelphia & Read- 
ing K. R, Co., vice Mr. Thos. Cochran, resigned. 


Mr. J. J. ORMSBEE, Mining engineer and superintendent 
of the Tenn. C. & I. Ry. Co.’s coal mines and coke ovens at 
Whitwell, Tenn. has resigned to become superintendent of 
the Sequachee Valley Coal and Coke Company’s mines at 
Pikeville, Tenn. 

Mr. Harry W. A.rnovse has resigned as Assistant En- 
gineer of The Consolidated Coal Co., of St. Louis, and has: 
accepted the position of Engineer for the Greenbrier Coal: 
and Coke Co., of Goodwill, West Virginia. 


Statement of shipments of Anthracite coal for month of September, 1892, compared with the corresponding: 


period last year. 


1892. 


1891. 


From Wyoming Region, -— 
From Lehigh Region, Bhi daub: ae 


Total 


578,243 09 
1.116,390°01 


3,760,136°02 


Compiled from the returns furnished by the Mine Operators. 


SEPTEMBER | SEPTEMBER 


2,065,502°12) 1,741.272'08 Inc. 
531.507°09 

1,060,624°13/Inc. 

3,333,404 10|Inc. 


Yrarto | YEARTO | 7, 
Date 1892:\Datrr 1891. 


DIFFERENCE. DIFFERENCE. 


324,230'04 16,800,802'10|15,020.092°01| Inc. 1,780,710°09" 
Inc.  46,736'00| 4,552,664°14| 4,514,357°11)Inc. —* 38,307°08 
Inc. __85,765°08| 9.158.257°05| 8.701.823'11|Inc. _456.433-14 
426,731°12\30,512.724°09128,236,273°03'Inc. 2,275,451°06. 


The stock of coal on hand at tide-water shipping points, September 30, 1892, was 638,301 tons; on. 


August 31, 1892, 691,399 tons, decrease 53,098 tons. 
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Inspectors will also encourage it. The time is ripe for 
such a move, and all that is necessary is some one to 
start the ball rolling. 
| Lhope that this communication will have the effect 
| of starting the movement and that other foremen, who 
are good writers will take the matter up, and with the 
aid of Tar CoLirerY ENGINEER push it on to success. 
As the mine foreman is required to stand an exam- 
ination to prove his competency he should have more 
authority in his mine. He should not be compelled to 
resort to ineffectual expedients because the effective 
remedy costs a trifle more, as most ofus must. Insome 
instances the law and the mine inspectorare on one 
side of us and the superinter de it or operator on the 
other, and we are in a measure “ between the devil and 
the deep sea.” This, of course, only occurs where our 


ie) 

Ss 

= 
i 


OT eae voi of good faith. 


Exlitor is not responsible for views expressed in this Department ; 


They do not appreciate the 
gravity of the situations we are sometimes placed in, 
SST and they fail to see the ultimate economy of good work. 
Methods of Working. An economy that in the end makes itself felt, and 
d : which at the same time takes away the often just cause 
Editor Colliery Engineer - of complaint on the part of the miners. Most of the 


Srr:—In reply to the question published inthe August | larger coal companies secure men of proven ability as 
number of Tie Cottiery ENGINERR on coal getting in a | Managers, and the result is that we seldom hear of com- 
‘seam of Bituminous coal as asked by “ Bart,” of Johns- plaints regarding the ventilation, etc., of their mines. 
town, Pa., I would say as a practical working miner This state of affairsshouldexistin every mine, and their 
with experience in both flat and pitching seams, | certificated mine foreman is expected to realize this 
that I would work the seam on the retreating | expectation, especially when he is the only man about 
Longwall principle. I would drive the rooms narrow, | the place possessed of the necessary qualification. I 
say 9 or 10 feet wide, with timber set as far apart ‘as re- would therefore suggest that a meeting of thé certificat- 
-quired for safety, leaving pillars of 30 feet between the ed mine foremen of the Bituminous fields of Pennsyl- 
rooms, and when I had reached the boundary I would | Yania be held in some central place some time in 
take out the coal beginning at the inside of the tract | Decembrr, say the 20th, and that all in favor of the 
and leave the gob behind me. I should have two coal | idea, will notify the writer. 
diggers and one loader on each side of each room, that 
is, six men in every room, which would give 72 men in 
a length of 480 feet. The length of the slice of coal 
taken out by each set of men would be about 15 feet on 
each side of the rooms and this is as far as I would like 
to have to run my coal to the car for loading, and the 
men would be working under new roof all along. If | Editor Colliery Engineer : 
there was a fair holing between the twoseams,I should | gy :Please insert the following answer to question 


take the top part down separately and then I could by “C. Shortall,” of Bloomington, IL, in the 


Catch-questions will not be published. 


Yours, etc., 
ADVANCE. 
Box 38, Delaney, Cambria County, Pa. 


Arithmetic. 


‘clean the coal of all clay or slate at once, the bettom | (tober issue : 

To find the last term (/), and the number of terms 
(n), of an arithmetical progession, having given the 
first term (a), the common difference (d), and the sum 
of the series (S). 

From a few, simple formule the required formula 
may be derived. 


(1) S=3n(a+ ll); (2). l=a+t (n — 1) d; (8). n 
+ 1. 

Required a formula for /, in terms of a, d, and S. 

+ 1 for n, it 


If in equation (1) we substitute i: 7 


will be the required equation. 


300 FT. 


28 = (+5 +1 )x (a + 1), this developed is /?? 


+di=2d8+a(a-— ad). 
Therefore, ? + d1+ ($d)? =2dS8 + (a — $ d), 
the for- 


UOPTUELURAUDALERSLOCUNAEAA OLEATE 


ENTRY 4FB8BOFT. 


whencel=+ Y 9ad8 + (a —}d)?— 2 4, 
mula required. 
A formula for n may be obtained by substituting (2). 
a + (n — 1) d for/, in the last equation. 
a+(n—lhd=>+Y2d8 +4 (a— 3d)? —2 4, and 
+ yY 9d8 +(a—idp—a 
d 


coal would be blown up afterwards. 

If the clay veins in the roof run at angles as shown 
in the accompanying sketch, I should work my pillars 
back abreast. The roof timbers in the rooms 1 should 
put in by cutting a hole six inches into the solid coal 
on one side and sliding the other end of the collar into 
a notch in the other side." I should only use props 
where the coal side was tender or doubtful. 

: Yours, etc., 
GEORGE WALLIS. 


+ 3 the for- 


= 


mula required. | 
The plus sign (+:) should be used for an ascending 
series (+ beforethe radical). The foregoing is illus- 


- Beech Tree, Pa., September 22d. trated by the following example: 


S = 140 
Given a= 5 
az? 
—1= 23. 
_ /2X2XMO+ OIF —5 4, 
n \ 75 : + 3 ’ 
With the minus sign before the radical n = — 14, 
this value of n tells that, commencing from the oppo- 
site end of the series, and writing down 14 terms, the 
sum of the terms is also 140. The following would be 
the two series: 


A Convention of Certificated Mine Foremen. 
Editor Colliery Engineer : 

Sir:—I hive read in the columns of your journal a 
number of articles on the subject of certificated mine 
foremen, and the question, “ Does the Certificated Mine 
Foreman give the satisfaction expected?’—has fre- 
quently been asked. Now Ido not think that under 
existing circumstances, the certificated mine foreman 
always effects the desired improvement in ventilation 
and safe modes of working, fora number of reasons. 
To overcome these reasons I would suggest a conven- 
tion, and the formation of an association of certificated 
mine foremen ofthe Bituminous fields of Pennsylvania, 
through which they can be brought together and con- 
sult and advise with each other, and thus gain the 
benefit of the practical experience of each individual 
foreman. Every foreman has some difficulty to over- 
come in his mine tat has been successfully ‘and 
economically dealt with by another. By consultation 
and exchange of ideas, the best and cheapest methods 
of securing desired results will be obtained. In many 
mines the foreman is the hardest worked employe, 
because he is required to not only devise plans to over- 
come difficulties, but he is also expected to overcome 
them without the proper appliances, because such appli- 
ances require the expenditure of a small amount of 
money. The question of salaries for mine foremen is 
also one in which there is agreat disparity. Salaries are 
seldom adjusted on the right basis. Because natural 
conditions are such that a foreman ean produce a iarge 
tonnage at a small expense is no reason why he should { 
receive a larger salary than the foreman who copes 
with almost insurmountable difficulties, and who there- 
fore cannot produce coal as cheaply or in as large quan- 
tities as his neighbor. The latter is frequently the 
hardest worked, both physically and mentally. 

Now, Mr. Editor, I have talked with quite a number 
of mine foremen on this subject, and they all favora 
convention and an organization, and we hope you will 
sanction and advocate it, and that the various Mine 


kthen l= OXI TS 


S. 7, 9. 11.:18. 15..17, 19. 21, 23, 
and—3,—1, 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23. 
Yours, etc., 
GEO. WINTER. 
Joint, Allegheny Co., Pa., Oct. 15th. 


What is a ‘‘.Miner’’? 
Editor Colliery Engineer: 


Srr :—I would like you to insert the following ques- 
tion in the columns of THE CoLiigry ENGINEER, and 
would be pleased to have the inspectors of some of the 
different districts answer it, as well as others interested 
in the subject: 

What constitutes a ‘‘Miner”’ according to law? 

' There seems to be quite a diversity of opinion as to the 
correct definition. ? 
Yours, etc., 
b ofr 


Lykens, Pa., Oct. 19th. 


Surveying. 
Editor Colliery Engineer : 


Srr :—Will some of your able correspondents kindly 
answer the following questions: 

(1.) With no tools other than a chain or tape and sight- 
poles, how would you measure the distance between 


two points when the view from one end to the other is 
obstructed by an intervening hill? 

(2.) Desiring to set stakes on line between two points 
separated by a woods in which you are not allowed to 
clear the line of sight to give a direct view, how would 
you proceed to do it with nothing but asurveyor’s chain? 

(3.) From any stake on a straight line of stakes, how 
would you run a line at right angles by the use of noth- 
ing more than a surveyor’s chain ? 

(4.) From any point outside of a straight line of 
stakes, how, with only a surveyor’s chain, would you 
run a line perpendicular to this line of stakes? | 

(5.) Having a point outside of a straight line of stakes, 
how, with a chain would you establish a second point 
making with the first point a line parallel to the straight 
line of stakes ? : 

Yours, etc., 
B. O. C. 
Scranton, Pa., Oct. 15th. 


Certificates for Superintendents. 
Eutitor Colliery Engineer : 


Srr:— While looking over the Daily Republican of Octo- 
ber 3rd, published at Monongahela City, Pa., I noticed 
the report of an address delivered by Mr. H. Louttit, 
Inspector of Mines, to the mine bosses of the First Bitu- 
minous District of Pennsylvania, and in that address as 
reported I read the following sentence : 

“Mr. Louttit stated that the Superintendent and 
Mine Boss should work together amicably, acknowledg- 
ing the fact that it was hard to agree at all times, especi- 
cally, when the Superintendent was not brought up to 
the business.” 

There is no man, or set of men connected with the 
business of coal mining; who realize the necessity and 
the importance of having competent practical Mine 
Superintendents, more than do the Mine Inspectors. 

The language of Inspector Louttit on the above 
mentioned occasion will undoubtedly suggest to many 
minds some such thoughts as these: (a) Is there any 
necessity at the present period of the mining history of 
our country to employ men as superintendents of mines 
“who trave not been brought up to the business.” or in 
other words, who have not given the science of Mining 
the requisite amount of thought or study, which is so 
essential in order to qualify a man for the responsible 
position of Superintendent of Mines? (b) Can it be 
possible that mine owners and mine operators, (know- 
ing the dangers connected with the working of mines) 
will continue to employ men as Superintendents who 
have not the requisite amount of knowledge of mining 
to run a mine in a safe, healthy, or profitable manner? 

To the first query I imagine I can hear a negative 
answer from many who have suffered in various ways, 
through the employment of Superintendents such as 
above described, 

With regard to the second query I am reminded of a 
very old saying, viz: “‘ The proof of the pudding is in 
the eating of it,” and the answer to (b) is to be found in 
thecondition of affairs as they now exist. But you 
may ask, what is the condition of affairs at ouraminc8 at 
the present time? ee 

As regards the subject under discussion, it can be said 
without fear of successful contraJiction, that we have 
many men filling the positions of Superintendents who 
have not the qualifications as laid down, and it will prob- 
ably never be otherwise so long as the law allows a 
farmer to drop his plough, a carpenter to lay down his 
plane, a telegraph operator to leave his sounding board, 
or astore clerk to step from behind the counter and 
without any preparation whatever, take charge of a 
mine or mines ; with all the airs (oftentimes more) of a 
man who knows how to do it. Now why do operators 
of mines, employ such men as Superintendents ? 

The answer to this question is not so easy, because to 
a common sense man such a proceeding would seem 
foolish ; still there must be some reason for their actions 
and we find among others that some firms have found 
it advisable to give the farmer a job in order to get the 
use of his cash or a favorable lease on his coal ; the car- 
penter is a man who knows something about the build- 
ing of a tipple, etc., therefore, he will bea handy man to 
have around, should anything go wrong, or with the 
telegraph operator and the clerk, they may be relatives 
(bums in many cases who have to be kept anyway, and 
we may as ‘ell let them hold this position and work it 
out of them in that manner). But there is not one 
good reason to be found for allowing men of such caliber 
to act in such an official capacity. 


How do they expect to run their mines successfully 
with such men? They employ a mine boss who, ac- 
cording to law, has been compelled to pass an exami- 
nation and show that he is qualified to fill the position ; 
and on him rests the burden of the responsibility of 
running the mine. The owner expects him to furnish 
the required amount of coal at the proper time; while 
the statute law of the Commonwealth holds him re- 
sponsible for the safe working of the mine, yet, heis at 
the same time’subject to the orders (according to custom 
and usage) of the Superintendent, who, as I have shown 
and as many of your readers know from experience 
may not have hardly any knowledge of mining. The 
mine boss must depend on the Superintendent to supply 
him with the necessary material such as posts, caps, 
brattice boards, ete., with which to run the mine ; but 
he (the Superintendent who has not been brought up to 
the business) not knowing the necessity for prompt 
action, puts off ordering the material until the expenses 
are brought down a little; thus handicapping the mine 
boss and also increasing the risk of accident to the 
miner. This-is also the class of Superintendents who 
approach the mine boss on measuring day, saying, ‘“‘why 
Jim, you seem to be cutting a good many break 
throughs the expenses are high, don’t you think you 
could have them made a little farther apart and cut the 
yardage down some?” ‘Of course no thought is given 
to the miner who is perhaps even under the then ex- 
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isting circumstances suffering for want of pure air. 

The law of June, 1885, compelled mine bosses to hold 
certificates of competency, and I doubt very much if 
there is a sane man in the state of Pennsylvania, who 
will not say that the mines to-day are in charge of a 
better qualified, more intelligent set of mine bosses 
than there were before the passage of the law. 

Now, if it be true that a law compelling mine bosses 
to have certificates has improved the quality of them, 
is it not reasonable to suppose that equally good results 
would ensue ifthe Superintendents were compelled to 
undergo an examination and obtain a certificate of com- 
petency ? . 

Great Britain realized the fact years ago that it was 
necessary to cause their mine officials to show that they 
were qualified to fill the position before they were al- 
lowed to act. She, however, started at the top of the 
ladder by making the Manager or Superintendent hold 
a certificate, whereas, we have commenced with the 
lower class of officials and left the chiefs out. If there 
is any consistency in this way of doing business I, for 
one, would like to have it pointed out. 

I hope to see this matter thoroughly ventilated 
through the columns of THE Coturery ENGINEER. 
Yours, etc., 
JUSTICE. 
Monongahela City,Pa., Oct., 12th. 


siinpimiincacacona pas Should Hold Certificates of Com- 


petency. 
Editor Colliery Engineer : 


Sir:—I am very much pleased to see the coal com- 
panies and mine in- 
spectors of Illinois 
requiring su perin- 
tendents and mana- 
gers of mines to have 
certificates, and hope 
to soon see the day 
when no man who 
has had less than ten 
years’ practice, 
chiefly underground. 
and not under 380 
years of age can act 
as superintendent, 
having control of in- 
structions and run- 
ning mines. 

Collisions between 
this office and that of 
mine foreman are 
more than anything 
else the cause of. 
bad showing at our « 
mines. With good \ 
practical and theo- -X 
retical superintend- 
ents these’ things 
would disappear. 

I wish every miner 
in the country would 


pare with it in this 
country for their ele- 
vation. 
Yours, etc., UN \ 
R. SNEDDON. EEE ON . 
Virden,IIl., Oct. 18th. ~ 


DOUBLE CYLINDER 


Ventilation. 
Editor Colliery Engineer : 


Sir :—Please insert the following question in your 
valuable paper for some of your able correspondents 
to solve: 

If the water-gauge indicates a pressure of ? inch at 
the fan, and the air-courses are straight, 8’8/ in area, 
and 2,000’ long, how much air is the fan putting into 
circulation ? 


Yours, etc., 
W.S. C. 
Scofield, Utah, Oct. 16th. 


NEW MINING COMPANIBES. 


Names and Post-Office Addresses of the New Mining 
Companies Incorporated in the United States Since 
Our Last Issue. 


The Telluride Consolidated Mining 
ela s Telluride, Colo. 
Superior Block Coal Company, Centerville, lowa. 
Townsend Coal Co., Port Townsend, Wash. 
Foote Commercial Phosphate Co., New York, N. Y. ; 
Georgia Beauxite and Mining Co., Philadelphia, Pa. | 
The Sonman Coal Co., Jersey CityyN. J. 
The Pittsburgh Lead and Zinc Mining 
Washington, D. C. 


Co., 
The bine Beymer Mining and Milling 


Co., Cripple Creek, Colo. 
The Pilo Mining and Milling Co., Denver, Colo. 
Biwabik Ore Co., Duluth, Minn. 
The Grace Clark Mining Co., Galena, Kans. 
The Wichita Prospecting Co,, Wichita, Kans. 
Inter State Gold, Silver aud Copper 

Mining Co., Chicago, 1. 
Cedar Grove Consolidated Coal Co., Cedar Grove, W. Va. . 
The Anchor Tile and Clay Co., Canton, Ohio. 
Stillagumaish and Sultan Mining Co.,Seattle, Wash. 
The Corson Development Co., Denver, Colo, 
The Yankee Hill Mining and Milling 

Co., Denver, Colo. 
The Common Sense Mining Co., Creede, Colo. 
The Oswegatchie Marble Co., Syracuse, N. Y. 
Hynes Lumber (o., Ashland, Wis. 
Oliver Mining Co., Duluth, Minn. 
The Gold Quartz Milling and Mining 

C Livingston, Mont. 


0., 
Carson Creek Mining Co., San Francisco, Cal. ~ 
Virginia Mining Co., Pomona, Cal. 
Lucky Part Mining Co., Sacramento, Cal. 


The Consolidated Silver Mining Co., Denver, Colo. 
The American Consolidated Mining 

and Milling Co., ~ _ Mound City, Colo. 
Blue Lead Gravel Gold Mining Co.,-  Cridley, Cal. 
The Hoosier Mining Co., Mishawaka, Ind 
The International Development Co., Duluth, Minn. 
Nine Mile Mining Co., Missoula, Mout. 
Eagle Mining Co., Butte, Mont. 
Sunbeam Gold Mining Co., San Francisco, Cal. 
TheBeacon Mining and Milling Co., Denver, Colo. 
Park Consolidated Mining Co.. Great Falls, Mon 
The Atlanta and Creede Mining Co., Denver, Colo. 
Sunset Superior Mining Co., Helena, Mont. 
The Yellowstone Placer Mining Co., St. Paul, Minn. 
The Duncan Pure Gold Mining Co., Denver, Colo. 
The Keno Mining Co., Ouray, Colo. 
Flat Top United Coke Company, Bramwell, W. Va. 
Preston Lumber and Coa! Co., Corinth, W. Va. 
The Oriole Mining and Milling Co., San Francisco, Cal. 
The Lawrence Gold Mining and Mill- 

ing Co., Denver, Colo. 
The Denver Roy Gold Mining and Mill- 

ing Co., Denver, Colo. 
Sierra Water and Power Co., Los Angelos, Cal. 
Utah Mining Co., Chicago, 111. 
Bonanza Mining Co., San Francisco, Cal. 
The Pacific Asbestos Company, San Francisco, Cal. 
The Aspen Mountain Tunnel and Min- 


ing Co., Aspen, Colo. 
The Magdalena Gold Mining Co., Detroit. M ch. 
The Greedmer Mining Co, Del Norte, Colo. 


The Bassick Contract Gold and Silver 
: Mining and Milling Co., Silver Cliff, Colo. 
Caffery-Baker Coal Co , Huntsville, Me: 
The Green River Mining Co., Cheualis, Wash. 
| The Lincoln, Lucky & Lee Mining Co.,Denver, Colo. 
Big Twin Mining Company, Chicago, ILI, 
Brittania Mining Co., Milwaukee, Wis. 
Augusta Mining Co., St. Louis, Mo. 


| The Arvilla Tunnel and Mining Co., Denver, Colo. 
The West Virginia Gold Mining and 
Milling Co., 
Summerland Development Co., 
Henrv Oil Co., 


Fairmont. W. Va. 
Summerland, Cal. 
Chicago, Il, 


The Pittsburgh and North-western 

Coal Co, Bridgeville, Pa. 
The Kidder Coal Co., Wilkes-Barre, Pa. 
The Warren Gold Mining and Milling 

Co., Denver, Colo. 
The Lemhi Placer Mining Company, Colorado Springs, Colo. 
The Paulsien Ruby Mining Co., Spokane, Wash. 
The Montreal Mining Exchange As- 

~ sociation, Garden City, Kan. 
The Lead Hill Mining and Milling Co., Pueblo, Colo. 
Wightman Manufacturing and Mining 
; Chicago, Il. 


0; 
The Empress Josephine Mining Co,, Bonanza, Colo. 
The Sun-Set Gold Mining Company, Denver, Colo. 
The Gregory Silver Mining and Milling 
Denver, Colo. 
Wesimore, Vt. 
Colfax, Ill. 
Chicago, 111. 
San Francisco, Cal. 


O., 
Willoughby Improvement Co., 
Vernon Coal Company, 
Amazon Gold Mining Company, 
Sunbeam Gold Mining Co., 
Imperial Paint and Copper Co., San Francisco, Cal. 
Silver King Mining Co., Butte, Mont. 
Tennessee Miningand Manufacturing 

0., Chicago, Tl. 
Treasure State Mining Co.(Daisy Mine)Independence, Mont. 

The Gravity Cableway and Transporta- 

tion Co., 

Silver Peak Mining Co., of Texas, 

The Penobscot Bay Granite Co,, Jersey City, N. J. 

Modern Reduction Co., New York City. 

The Elkhart Consolidated Mining Co., Denver, Colo. 

The Feconomic Mining and Reduction 


Co.. 
The Great Southern Gold and Siive 


Anaconda, Mont. 
Marlin, Texas. 


Colorado Springs, Colo. 
r 


Mining Co., Denver, Colo. 
The Gunnison Prospecting Mining and 
Milling Co. Gunnison, Colo. 


The Vibrating Gold Trap Co., 
Lafayette Mining Co., 
Manufacturers Natural Gas Co., of In- 
dianapolis, Ind., 
Locust Point Steel Works Co., 
Sen Luis Chrome Co., 
Lucky Horn Mining Co., 
Big Muddy Coal and Iron Co., 
The Independent Coal Company. 
The Rio Hondo Gold Placer Mining 
Company, Denver, Colo. 
The Rising Sun Mining and Milling 
Co., Denver, Colo. 
The Gold Maid Mining and Milling Co. Denver, Colo. 
The Uncle Sam Mining and Milling 
Colorado Springs, Colo. 
Waneta, B. S. 
Camden, N. J. 


Denver, Colo. 
Ontonagon, Mich. 


Indianapolis, Ind. 
Baltimore. Md, 

San Luis Obispo, Cal. 
San Francisco, Cal. 
St. Louis, Mo. 
Denver, Colo. 


Co., 
The Kootenai Hydraulic Mining Co., 
The ¥F1 Mora Coal Co., / 


“ All users of applianeés requiring Detachable Chain 
or Chain Belting of any style will be interested in 
the new lines recently brought out by the Jeffrey 
Manufacturing Company of Columbus, Ohio. For fur- 
ther particulars, send for their catalogue.” - 


REVERSIBLE ENGINE WITH DOUBLE DRUMS, BAND FRICTION AND BRAKES. 


AN IMPROVED HOISTING OR HAULAGE ENGINE; 


The double cylinder reversible hoisting engine here- 
with illustrated, has double drums, band friction, and: 
brakes. There are- many superior features connected. 
with this type of engine that will commend it to ail 
practical mine owners and officials as a convenient,. 
durable, and economical mechanism. It isa doubleen- 
gine substantially built upon one bed, and is of better 
workmanship than is usually found in this class of 
machinery. It has balanced valves and link reverse- 
gear of the best type. The two engines being placed 
together, as shown in the cut, have all the working 
parts constantly under the eye of the engineer, there- 
fore obviating all excuse for neglect. Being upon a 
separate bed from that which supports the drums, the 
engine is not affected by the irregular strains and shocks 
to which hoisting and haulage enginesare sometimessub- 
jected. Thecutshowsthe drums provided with automatic: 
band friction clutches of novel construction, which will 
easily hold or haul any load within the capacity ofthe 
particular machine. By a peculiar system of auxiliary 
friction clutch arrangement, the machine itself is made 
to do the work of locking the band friction; the engi- 
neer has merely to throw forward the small lever (which 
is easily done by on@ hand) and the engine does the rest. 
The load is started without shock though the engine is 
running at full speed, and the load may be slowed down. 
at any point. By use of the automatic band friction 
clutches one dium may be lowering while the other is 
hoisting at the same or variable speeds. The drums- 
may hoist together or singly, or entirely independent 
of each other, and the pair may be used as a double 
track and balanced cage-hoist. It will suit any condi- 


tions that may arise in hoisting or haulage work, and 

will accommodate itself to any changes in methods that 

may be desired. The friction cannot slip except when 

by accident undue tension is placed on the rope, and 
when this is the case, the slip prevents breakage. 
These engines are built by the Morris County Machine- 
and Iron Co., of Dover, New Jersey, under the personal 

supervision of Mr. C. A. Bennett, a mechanical engi- 

neer of acknowledged ability, who has had years of ex-- 
perience in the designing and construction of mining 

machinery. They also make the same type of engines 

without the friction arrangements, if desired, and their 

facilities are such that they can furnish them promptly - 
and at very reasonable prices. 

This company also builds air compressors that are- 
models of strength, durability, and efficiency. The- 
same amount of engineering skill and experience that 
has been expended in designing the model hoisting and 
haulage engines built at their works, has been devoted 
to producing an air compressor that has won a national 
reputation. It is strong, heavy, self contained, and of 
simple construction. It is provided with the best ad- 
justable bearings, and has first-class adjustable cut-off 
steam valves. Theair cylinders have ample valve area, 
both inlet and outlet. The valves are automatic in ac- © 
tion, quick to open and close, and are operated by pos- 
itive mechanical means. The air, during compression,. 
while not entirely cooled ‘sent a condition being im- 
practicable and unattainable) is cooled in such a man- 
ner and to suchan extent, that the volume in the cylin- 
der is kept nearly to what it is at the point of utiliza- 
tion. In this respect, as well as in many others, the 
manufacturers claim to have attained a point nearer 
perfection than any of their competitors. 

A complete description of this compressor, together- 
with a valuable treatise on the use of compressed air in 
mining operations has been compiled by Mr. Bennett, 
and will be sent free to applicants by the Morris Co. 
Machine and Iron Co. 

Another of the specialties manufactured at their- 
shops is the Bennett Automatie Cut-Off Engine, which. 
possesses many advantages that make it specially 
desirable as an economical and effective fan or breaker— 
engine. For electric plants it has no superior. In fact 
it combines efficiency, strength, durability, and econ- 
omy at a very moderate price. It will pay our readers: 
to correspond with this company when in need of min-- 
ing machinery of any description. 
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FOR 
BEGINNERS 


IN THE STUDY OF THE 


ArT oF MINING 


AND THE 


SCIENCES RELATED TO IT. 


This department is intended for miners and others, who in 
their youth have not been able to attend school and who are 
now desirous to inform themselves in the theory of mining and 
to learn how to answer the questions in ventilation, mine sur- 
veying, and mechanics which are asked at the examinations for 
mine manager's and mine foreman’s certificates, and which it 
is important for them to understand as foremen and officers of 
mines. All the questions asked at the different examinations 
for mine manager’s and mine foreman’s certificates and for 
mine inspectors in this country are printed and answered in 
this department. The principles involved are explained in de- 
tail so as to be easily understood and the calculations are 
worked out at length for the benefit of those who are not familiar 
with figures. 


GEOLOGY. 


In Its Relation to Coal, Iron, Oils, Gas, and Ores. 


145. How do ores occur ? 

In deposits which are called veins or beds. The 
former name indicates the metalliferous masses in the 
earth that crop out at the surface for perhaps miles in 
extent and continue down into the earth at an angle 
nearly vertical. ,Beds are those deposits which lie 
more or less flat. 

146. How were these produced ? 

It was said that the earth’s crust has been broken 
and seamed in every direction. Some of these were 
closed up again at once, others were filled at the moment 
of formation with igneous matter and still others filled 
with mineral in a greater or less degree at once, or sub- 
sequent to the fissuring. All of these may be called 
veins, but the first are called faults (Q. 38), the second 
class dykes, and the third class veins or beds. There 
is little doubt that veins are formed by pressure at right 
angles to the directions of the fissures. This explains 
why they usually occur in parallel series. 

147. How were these filled ? 

Some of these crevices or fissures have been filled 
from below, the mineral coming up in a state of fusion, 
in solution or in gases, either derived from the molten 
interior of the earth or, probably, from the metallic 
layers of the sub-crust. Such veins are necessarily of 
great depth and usually are found alongside of or near 
the walls of dykes of igneous matter. The copper ores 
of Lake Superior and elsewhere, and the silver veins of 
Nevada and Mexico are of this class. 

Some veins have been formed by a filtration into 
their creviees of mineralized solutions which may have 
been hot and alkaline, or not. These solutions either 
deposited their metallic contents into previously-formed 
cavities, or they attacked such rocks as were soluble 
and in the cavities thus formed, substituted by “ met- 
asomatic” interchange, mineral for rock. The cavities 
are found either entirely filled with a single mineral 
compound as the zinc mines of S. W. Missouri or Wis- 
consin ; with an agglomeration of minerals asin New 
Mexico, Illinois, Nevada, or Colorado; or with a number 
of minerals in layers forming a ribboned structure in 
the fissure-veins, or forming an onion-layed structure in 
the cavities. Finally, many cavities are merely cut 
away and stalactited, or else partially filled with mud 
and clay, the last substance to be deposited from the 
muddy waters carrying the mineral. 

Other veins are also formed by an impregnation of 
the country rock by a mineralized solution from which 
was deposited some of the mineral. Some of the gold 
mines of Colorado are of this character as also are some 
lead-mines in Germany. 

Finally, there are some curious exceptional veins rep- 
resented hy theBull Domingo, in Utah, and the Bassick, 
in Colorado. When the crevices were being opened in 
the regions mentioned, large, long, deep rents were 
made of irregular shape: the wallsdid not break clean 
and smooth as is the case with the normal veins; but 
fragments of the country rock fell into the crevices and 
filled them completely. Subsequently a mineralized 
solution or vapor percolated between the bowlders, and 
the mineral thereof was deposited as a cementing mate- 
rial to the mass. Some veins or deposits have doubtless 
been formed by hot springs. The mineral then occurs 
in “chimneys.” 

148. You spoke of metasomatic interchange, what is 
that process ? 

It is a process in which a current of water dissolves 
the limestone, while at the same time, replaces it with 
mineral. It was undoubtedly the mode of forming the 
mineral deposits of Wisconsin, Leadville, and other re- 

ions. 
" 149. Where should we look for metalliferous veins ? 

Exclusive of the beds of iron; (Q.72) and clay, or those 
of zinc and lead which are the results of a deposition 
from water currents carrying these in suspension, the 
metalliferous veins occur in regions of great disturbance 
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| cal formations can contain mineral deposits. 


| 


| 
| 


and metamorphism. The disturbance is the prelimi 
nary action to the formation of fissures,and the necessary 
conditions for their subsequent filling with mineral, are 
similar to those under which metamorphic action takes 
place. Hence we may look for mineral-veins in the 
vicinity of regions of igneous activity. The exceptions 
referred to may be found in or along any of the fossilif- 
erous strata from the Silurian up. Some iron ore has 
been found in the lower Cambrian. Generally speaking 
there is no reason for the belief that only certain geologi- 
This rule 
may apply locally, but is not of universal application. 
Any metamorphosed stratum may contain veins. The 
relative age of a vein may not be known. For example, 
H, of Fig. 18, was filled sometime after the Silurian age. 

The Cambrian quartzites of Colorado are very rich in 
mineral which happens to have been deposited along 
the contact with the limestone above it. These are the 
famous ‘‘ contact veins” of Leadville and Aspen, Colora- 
do. The mineral also enters into cavities and crevices 
of the limestone. At O, Fig. 18, will be noticed a con- 
tact layer of porphyry, not of mineral, which, however, 
is shown at H. 

As will be explained later, the presence or proximity 
of a porphyry, in sheets or dykes, is a very favorable 
indication for mineral. Porphyry appears to be the 
home of the mineral and hence whenever a member of 
this class of rocks is found, we have reason to expect 
mineral in it or along the line of juncture with the 
sedimentary rocks. Fig. 28 is a portion of a.vein at 


‘Leadville, which may be termed a ‘‘ contact.” 


150. Are contact veins profitable ? 

Though they are not popularly so regarded, yet there 
are many examples of rich contact veins. “ Blanket” 
veins, that is, those which lie flat among the sediment- 
ary beds and perhaps are not at any edge exposed_to 
daylight, are as a rule not very extensive orrich. Fis- 
sure veins are sought everywhere, particularly those 
with good walls, but that is only a miner’s prejudice. 

151. What do you mean by walls? 

When a rent is made in the rocks and the fissure 
opened, the faces of the crevice become the walls to the 
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vein when it has been filled. It is believed by miners that 
the two smooth walls constitute an essential feature for a 
strong, continuous, rich vein, but as you have seen, they 
are mere accidents and a perfection of walls in no wise 
affects or effects, quality or quantity of the enclosed 
vein matter in the lode. 

152. Is there any difference in meaning between lode 
and vein ? 

No; lode is a corruption from the verb to lead and an 
outcrop is the sign that leads the miner to the vein. 

153. What is the difference between a deposit and a 
vein? 

The former is a general term defining any accumula- 
tion of mineral,whether the shape is regular or irregular. 
Isolated bodies of mineral are called deposits. When 
the ore is quite regular and continuous we call the mass, 
a vein or bed. 

154. Does the ore in a vein solidly fill the entire space 
of the fissures ? 

The fissure being accidentally filled it may have ores 
filling the entire fissure, but that is rare. Usually the 
ore has mixed with it other substances which do not 
pay, yet must be extracted to get the precious metals. 
Or, the mineral may have accumulated along a thin 
streak of a few inches width, while the remainder is 
barren quartz rock, The ore may occur only as a mass 
of specs dotting the rock here and there. When we 
read that a vein is 10 feet wide it means, therefore, not 
that the ore which will pay for extraction is 10 feet 
wide, but that the crevice, in which some ore is scatter- 
ed, is 10 feet wide. 

155. Does the crevice always maintain the same 
width? : 

_ No: it “ pinches and shoots,” as it is called. This is 
easily explained. Imagine Fig. 29, a to be the original 
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crevice made during the disturbances already described. 
Perhaps afterwards, further movement occurred. In 
such case the two parts of the country, A and B, on 
either side of the crevice may have shifted to the posi- 
tion, b, leaving the crevice,which was subsequently filled, 
to have large “ pockets” for ore-shoots and small places 


where it is said to have “ pinched” the vein. 


(TO BE CONTINUED.) 


POWER IN MINING. 


The Elementary Principles of Mechanics—Steam— 
Boilers—Engines—The Machinery Employed in 
Mines. 


120. Can the engine start this load? 

From Q. 66 we note that the co-efficient is 0°3974 
which multiplied by 45 & (24)? & 4 gives the minimum 
movement of 41,202 ft. Ibs.,and as the tension on the 
rope is only 13,494 pounds, we see therefore that this 
load can be started. 

121. Will you take a tail-rope example? 

Required the size of the engine to deliver 1000 tons in 
10 hours over a road, tbe first 600 feet of which has 
a dip of 4 feet per 100 with the load, the next 
2100 feet a grade of 3 feet per 100 against the load and 
the lower 600 feet, 2 feet per 100 against the load. 

If each car weighs 1000 lbs. and its contents 2000 lbs. 
each train must contain 20 cars if the speed is to be 6} 
miles an hour. The rope weighs 1} lbs. per running 
foot and the friction is 0°02. The total friction is 
therefore 198 + 1200 lbs. 

On the lowest section the engine will have the assist- 
ance of the loaded cars equal to 2400 lbs. which will 
overcome friction and produce a tension on the tail- 
rope. When the train arrives at the next section the 
tension on the main rope will be 1,398 + 1800 lbs. 
which must be pulled at 572 feet, per minute (1,830,400 
ft. lbs.) for 3°7 minutes ; at the head of the gangway the 
grade again is against the load and the tension on the 
main rope is 1,398 + 1200 which at 572 ft. per minute 
requires engine power of 1,487,200 ft. lbs. On the re- 
turn trip the power required is much less. | 

A drum 10 ft. diameter will make 18-2 revolutions per 
minute and the engine geared to a 36-inch pinion, 121°5 
strokes, | 

With an assumed piston speed of 200 ft. per minute, 
the length of cylinder is 20 inches. With a modulus of 
% and an effective pressure of 60 lbs. the diameter is 12 
inches. | 

According to Q. 50, the effective pressure should be 
36 lbs. for each crank when at the favorable position, 
while according to Q. 66 the pressure should be 54 Ibs. 
8 the somes starting strength of the engine 

sca D5 tT). 

122. Does it make no difference as to the number of 
rollers the rope is supported upon? 

No; for the friction is independent of the extent of 
surfaces in contact. The weight of the rope multiplied 
by the co-efficient of friction of the rubbing surfaces 
determines the amount of friction. 

123. How much coal will the engine of Q. 121 con- 
sume? 

During the first minute of the pull, little coal would 
be required ; then for 3°7 teh ot Fe the 1,830,400 ft. lbs. 
will require (see Qs. 116 to 125 Geology) nearly 9 lbs. ; 
while in the next minute 2 lbs. will be consumed. 
This is on the assumption of 14,500 heat units (11,194, 
000 ft. lbs.) per pound of coal and.an efficiency of 7 per 
cent. of the fuel value. During the first minute of the 
return trip the 572,000 ft. lbs. will require ? lb. of coal; 
while the other two sections will consume 14 and 1°7 
lbs., respectively. One round trip will consume, there- 
fore, 15 pounds of fuel. If the quality of the coal is 
poorer and the efficiency of the engine less, the con- 
sumption of coal will exceed 75 lbs. per hour. 

124. Are there any other sources of friction loss in 
mines? & 

Only special cases. The co-efficient of friction while 
hoisting buckets up a shaft is 0°04; while dragging 
buckets up an incline on “ skids,” 0°30; while hoisting 
by cage, about 0°12 ; and by the use of ;gunboats, skips, 
or slope-carriages, about 0°03. The friction in pump- 
pipes is different. 

125. Will you explain the loss due to friction in 
column pipes ? 3 

The passage of any fluid through a conduit causes a 
friction dependent upon the velocity of the flow. 
(See Ventilation, Q. 114). In longclean pipes the loss 
of head due to friction is best obtained by substitution 
in formula ; 

h d’ = 0:0005 1 Q? 

In which d is the diameter of the pipe in feet, I its 
length in feet and Q the quantity in cu. ft. discharged 
per second. Thusa pipe 2000 ft. long and 8 inches 
diameter would consume 47°46 feet of head in friction 
if 152 cubic feet were discharged per minute. 

126. What head would produce the given discharge? 

The velocity of the flow is 7:1 feet per second. The 
head { producing it (v? = 644 4) is 08 ft. The total 
head therefore necessary to obtain the given flow is 
48°26 feet. 

127. What should be the diameter of a pipe to 
deliver 3 cu. ft. per second with a head of 82 feet and a 
length of 500 feet? 

See Q. 86. Let us try a 6-inch pipe. The loss of head 
from friction would be 72 feet. Would the remaining 
10 feet produce the desired flow? It would give a 
velocity of 25°3 feet per second and hence a discharge 
of 4°96 cu. ft., more than necessary. A 5-inch pipe 
would be too small. 

For those desiring a more accurate formula the fol-— 
lowing are appended : 

: Q 1:802 


h = 0°000,606 / 14-855 


and the maximum horse-power which the water 
would be capable of performing with the loss of head, 


1 SURE 
h, equals 2°466 J4 1°555 (ae) d 2°694 in which #4 is 
the effective head (the theoretical head less the loss, h). 

128. what power would be required to pump 1,000 
gallons per minute through a vertical stand pipe 600 ft. 
long and 10 inches diameter ? 

Theoretically, 1,000 * 8,325 & 600 = 4,995,000 ft. Ibs. - 
But the friction-loss amounts to an equivalent of 3°'7 
feet of additional head or 30,802 ft. lbs. 
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129. Would the work of pumping be the same if the 
pipe were laid in a slope instead of standing in a 
shaft ? : 

Not if we include the work of overcoming the 
friction-loss. Otherwise it is the same (see Q. 86). 
For example, if the slope were 1,700 feet long and the 
difference in elevation between the bottom and top 
were 600 feet, the loss of head due to friction in 1,700 
feet of pipe is 10.54 feet, which added to the 600, and 
multiplied by the weight of water gives 5,082,276 ft. lbs. 
as the required power. 

130. What effect would be had if the pipe were 8 
inches instead of 10 inches in diameter ? 

_ The loss of head would then be 252,525 ft. Ibs. per 
minute (165,250 ft. lbs. more). This increased friction 
would consume about 100 Ibs. of average coal per hour 
in an ordinary small steam pump or 35 lbs. in a good 
compound steam pump. ; 

131. How would you proceed to ascertain the con- 
sumption of fuel ? 

A horse-power is equal to 33,000 ft. lbs. per minute. 
Each pound of Anthracite coal is equal to 14,540 heat 
units (see Q. 126 Geology). Now a heat unit is equiv- 
alent to 772 ft. lbs. of work (see Q. 123 Geology). 
One pound of the coal in question should give out 
nearly 9,000,000 ft. lbs. of work, or about 270 horse- 
power. Imperfections in the mode and mechanism of 
combustion, the heating surface of the boiler, the loss 
in conversion of the water to steam, and the utilization 
of the power which the expansion of the steam is 
capable of, reduce the amount of work actually done. 
The amount of work performed by the several 
machines compared with the fuel consumed, is given as 
fullows : | 

An ordinary steam engine, 


A COMpOUNA SlEAM ENZINE,......00+sssverererereees 
A triple ea pansion steam condensing engine. 


cbvtkatecbahins’ scowaneaeens 7 per cent. 
. 10 per cent. 
15 per cent. 


A small steam pump, ADOUL..........cccercceeeenerere 12 per cent. 
A compound steam pUMP, UP 1O......ceceeeeeeee ee 3°5 per cent. 
High types pumping engines, up to............... 12 per cent. 


I may say that our boilers are more economical 
appliances than are our engines—particularly if they 
are kept in good repair and due regard bas been paid 
to proper firing. The best forms of boilers are the 
safety tubular boilers illu-trated in Fig. 23. 
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There are several patterns, of these, any of which, 
though of higher first cost, will save a very large 
amount of fuel. The fire place is on the right, the fire 
circulating around and among the tubes, not in them 
as is the case with the ordinary tubular boiler. The 
former is safer seat single tube may burst without 
endangering the entire boiler. It is also easier to 
repair. One pound of coal should produce an. equiv- 
alent of 9,000,000 ft. lbs. of work. If burned in one 
hour, it should produce 150,000 ft. lbs., every minute— 
4'5 horse-power. If only asmall percentage ofthe power 
is utilized, the work done is far less. Thus one: pound 
of coal burned hourly in the furnace will only develop 
0°54 h. p. per minute in the high types of pumping 
engines or 067 h. p. in the best steam engine in use. 
Or, to know what horse-power will be performed in a 
given machine, multiply 0045 by the percentage of 
efficiency of the machine as given,and that by the 
number of pounds of coal burned per hour. Or, con- 
versely, the hourly consumption of fuel is equal to the 
number of horse power performed per minute multiplied 
by 24 and divided by the percentage of efficiency. 

132. Then the use of high-class engines would save 
~ much fuel ? 

Yes ; a fine steam engine properly lubricated, steam 
used expansively and condensed into water which is 
fed to the boiler, and a boiler carefully fired, would 
save, as you can see, 34 lbs. of coal every 24 hours over the 
ordinary case for each horse-power. A 50 horse-power 
engine running 200 days a year would therefore save 
170 short tons. This difference would soon pay for an 
engine. Likewise, a 10 inch stand pipe (Q. 180) would 
save over 200 tons of coal annually, over that required 
by an 8-inch pipe. 

133. How should boilers be fired to save fuel ? 

The character of the firing is the most important 
element in the economy of fuel. The fuel should 
be spread in a thin even layer over the grate and 
burned at an hourly rate of not over 20 pounds per 
square foot of grate. Too small a grate causes clinker- 
ing, and too large results in a low temperature, which 
means imperfect combustion followed by smoke and 
a waste of heat in the chimney gases. Frequent stir- 
ring of the fire ; cleaning of the flues weekly and puri- 
fication of the feed water are essential to economical 
combustion. : 

134. Is this true of any kind of coal? 

Yes; though Anthracite requires more air and 
draught than Bituminous coal. With proper attention 
to the furnace and fire, the boiler would evaporate 11 
lbs. of water per pound of fuel. It is safe to say that 
over three-quarters of the boilers do not make so much 
steam. while many mine boilers show only 4 to 5 
pounds of steam for every pound of coal. 


[TO BE CONCLUDED ]. 


METHODS IN MINING. 


Shaft Sinking—Tunneling—Systems of Working Coal 
and Metals—Timbering in Mines, 


96. Whatis the method of mining thin flat beds? 

Whether coal or other ores, the modes of mining the 
seams which do not exceed 8 feet in thickness, are of two 
classes. One, Fig. 24 (Oct. number), consists in driving 
long, narrow working breasts (called ‘‘rooms” or “stalls’’) 
between solid pillars and is called Pillar and Stall, while 
in the other, known as the Longwall, the seam is mined 
over a long continuous exposure of face which isshown 
by the dotted lines of Fig. 26. The former is the oldest 
and perhaps the commonest, while the latter is of recent 
origin, but gradually supplanting the pillar and stall. 

97. To what conditions of ore deposit is the pillar and 
stall applicable? | 

For almost any variety of mineral, and any thickness 
or pitch of vein or bed. Steep, thick veins, or moder- 
ately thick, flat beds may be worked by this method. 
The design contemplates first carrying the main haul- 
age ways and entries B, beyond the hoist ways a safe 
distance to leave a chain pillar, and, after driving the 
entries some distance, turning off.as rapidly as conveni- 
ent, narrow entries as indicated in Figs. 28 and 29, to 
the rise. 

Whether straight up the pitch or at an inclination 
to it, depends upon the grade obtainable and desired for 
the haulage. The narrow entries or jaws of the rooms 
are driven for a length equal to that allowed for the 
stump pillars A, Fig. 29, after which they are suddenly 
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enlarged to a working face of 20 feet to 30 feet wide. 

The rooms R, are then carried regular and uniform 
for a distance equal to 8 or 10 times their width, nearly 
to the gangway of the upper level. The rooms are 
mined progressively to the boundary as rapidly as cir- 
cumstances permit. 

98. What determines the size of the rooms? 

The length is fixed, as already seen, by the distance 
| between the lifts, while their width depends upon the 
‘nature of the roof. If it is firm, the rooms may be 
; Wider than would be allowed for under a brittle roof. 

99. How large should be the pillars? 

This is a subject demanding the most careful con- 
sideration. Much depends upon whether the pillars are 
to be left merely for safety of the adjoining rooms, or. to 
serve as reserves fur subsequentsupply. If the former, 
then they should be as narrow as consistent, with a 
strength requisite to support the roof and prevent heav- 
ing of the floor. For this purpose, the size is depend- 
ent upon the depth of the mine. - 

In a mine 300 feet deep, the pillars may be as small 
as 20’ x 60’, while the crush of a roof: 1000 feet deep can 
not be prevented by pillars less than 40’ wide x 80’ long. 

Again, the width of pillars is increased when the 
roof is strong and the rooms are wide because they 
must support not only the strata above them, 
but also one-half of that above the room. 

When pillars are left for reserves they are made much 
larger than the necessities of strength demand. 

100. Is the mineral from the rooms the only portion 
of the vein mined out? 

No; when the alternate rooms and pillars have been 
carried to the boundary or the end of the lift and ex- 
hausted to their upper limit, preparations are made to 
abandon the lift by commencing at the farthermost 
pillar and working toward the shaft. The pillars 
between the rooms, and the stump and chain supports 
are robbed. If any coal is left on the roof, this they try 
to recover at the same time. 

101. How are the pillars mined ? 

Mr. A. A. Atkinson has discussed this fully in the 
July, 1892 number of Tue CoLiirery ENGINEER, p. 265. 
But briefly, the method varies from scaling off the 
pillars and removing as much as can be had before the 
roof crushes them; by driving a gallery or room into 
and through them, and thus recovering some of the 
central portion ; or the pillar is worked over its entire 
length like Longwall, parallel to thestrike. For secur- 
ity, this operation must be conducted as regularly as 
possible—the men working in continuous line. 

102. Is all the mineral recovered from the pillars? 

The threatening roof demands that the men be vigi- 
lant and to avoid the calamity following its fall,the pillar 
must be abandoned before it is entirely saved. Again, 
the constant scaling or spalling of the pillar due to the 
heavy pressure upon it, produces much fine coal, which 
is lost and injures the quality of much of that which 
remains. A considerable is therefore lost. The amount 
of mineral in the pillars is far more than that in the 
rooms. Ina mine 250 feet deep one-half the vein 
matter is in the pillars; if it is 2000 feet deep, over 
three fourths is in the pillars. Now, as only a little is 
recovered, you can see that the pillar and stall method 
is not very economical. Dr. H. M. Chance,of the Penn. 
State Survey estimates that on an average only 45 per 
cent. of the coal in a vein is sold, the rest is lost and 
buried. This would be an average ofionly 630 tons sold 
per foot of vein from an acre of coal land,770 tons are 
hopelessly lost. 

103. Is the method preferable to others for coal ? 

I think not. There is every modification of the 
method in use, but in them all there is a large percent- 


i TT 


a TD 1 STAT A 


age of loss. The Longwall method would recover more 
mineral, but it is uot so universal. It is safe,and there 
are few accidents by the falling of roof or coal. 

104. What are the modifications? 

They depend upon the thickness and pitch of the 
vein or bed. For example, one method makes the 
rooms 150 feet square, leaving pillars about 50 feet. 
wide on either side. The rooms are not mined out over 
their entire area, but are worked by dividing them by 
three galleries 30 feet wide each, and three cross galler- 
ies of the same size. 

These leave four small pillars for support. This is- 
called Square Work, and is employed in very thick 
seams of salt, gypsum, and coal. 

The Pillar and Stall method in its simplicity is also 
used in veins as shown in the illustrations on p. 242 of 
the June, 1892, number of THe CoLLigery ENGINEER. 
Fig. 2, p. 248, is a plan of a portion of asteep vein 20 to. 
50 feet thick. After driving the main haulage way (called. 
the side tie) the rooms B and E are driven alternately 
with the pillars D and F and are carried to the hang- 
ing wall as high as the miners can reach. After the 
rooms of the entire length of level have been thus 
mined, the pillars are robbed. 

Another modification which 
has had ready acceptance, is il- 
lustrated in Fig. 28. Wherein 
the amount of narrow work 
of Fig. 29 is reduced. 
The driving of narrow 
ways is expensive as already 
mentioned, and in preparing 
for the driving of the rooms, 
the jaws are not carried nar- 
row for the 30 or 40 feet indi- 
Ca )——Oi(ctted through A, Fig. 29, but 

fora length of 10 feet only,after 

Fic. 30. which they are gradually 

widened to the full width of 

the room. This plan saves 40 to 60 feet of narrow work 

and hence is a far cheaper system of development 
without materially weakening the pillar A. 

105. Is the method of pillar and galleries, Fig. 30,. 
safe in thick beds? 

No; the galleries are very high, and there is no 
means of illuminating the roof to watch its condition. 
Some salt and gypsum mines 30 or 40 feet thick are 
operated in this way. 

106, Could not the galleries be driven smaller in 
height and thus be rendered safe? 

Yes; the galleries might be driven as numerous as 
admissible, and as large as the nature of the roof would 
allow, leaving pillars between them. 

Then another series is driven immediately above the 
galleries previously opened (d, d, etc., above D, D, etce.,. 
in Fig. 2, on page 2438, Vol. XII, No. 11, of Tur CoLiiery 
ENGINEER). But the method there described, page 242, 
is not so cheap as that of filling, page 248. (See also Qs. 
82 and 120.) 
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(TO BE CONCLUDED.) 


VENTILATION IN MINES. 


Including a Description of the Gases Met With in 
Mines and the Atmospherical Conditions Necessary 
to be Knownto Understand the Lawsof Ventilation. 


[ CONCLUDED. | 


126. What are regulator doors? 

They are sliding doors which may be slid across the. 
air-way to close it as much or as little as desired, in ac- 
cordance with the calculation for bas has been made. 

After the calculation, the regulator is set and bolted. 
When done carefully, the amounts of air desired in the 
several splits are properly apportioned. 

127. Does this door accomplish the same result as 
trimming the air-ways would ? 

Not exactly, for the door does not offer an equal resist- 
ance to that of the required air-ways of the cross section. 
mentioned. (See Q. 129.) 

128. Can you show how power is saved by splitting 
the air current? 

By splitting the current we get more air from the 
same power. Theoretically the quantity increases with 
the number of splits. Suppose two pits are connected 
by underground roadways 5,000 feet in length. The 
fan at the upcast pit is exerting a power equal to six- 
horse-power. If the air is going in one unsplit current. 
the quantity of air passing will be about 25,000 cubic 
feet per minute. If. however, the current is divided 
into three equal splits there will be 25,C00 cubic feet 
going through each split, making a total of 75,000 cubie 
feet for the same horse-power (6). As the splits of a mine 
are not all of equal length and do not start exactly at the 
foot of the downcast shaft, nor unite exactly at the foot 
of the upcast,the actual results obtained fall a little short. 
of this, but the foregoing is the general rule which ap- 
plies to the splitting of the air current. 

129. What is the mod- 
ification referred toin Q. 
1277 

Air in common with 
all other fluids when 
passing through an ori- 
fice in a thin plate ex- 
periences a reduction 
of velocity and its cur- 
rent is reduced in area,. 
because of the resistance- 
produced by the con- 
traction of the stream 
while flowing from a. 
large reservoir through 
the opening. Now the 
regulator door may be 
regarded as a thin 
plate through which a hole has been cut to let the air 
current through like a nozzle or spout in a box or res- 


Fra. 6. 


November, 1892. 


THE COLLIERY ENGINEER. 


91 


ervoir, as shown in Figs 6 and 7, where the stream is 
reduced from AB to CD. Theamount of this resistance 
is expressed by the co-efficient 0°65. Now the theoreti- 
cal velocity multiplied by this co-eflicient gives theactual 
velocity. V—065». 


_-_— _ = 
<= — 


The actual velocity V multiplied by the area of the 
opening gives the actual volume of air Q moving per 
minute. 


Q = 065 va. 


Conversely, to obtain a given quantity Q the area of 
the orifive must be about 1°50 times as great as would be 
theoretically required. 

The loss of velocity is usually measured in terms of 
feet of head H, of motive: column (see Q. 46) lost. A 
head, F H, Fig. 6, of water or of air in a reservoir Is ca- 
pable of proiucing a velocity of flow theoretically 
equal to 481°2 /HV per minute. ’ 

The loss of veluvity may also be measured in feet of 
head lost, h, or in resistance equal to the height of the 
water-gauge (Q. 30). : 


2 
h = 0°000,000,2689 2 m — 


The actual or effective head would therefore be H — 
dh =H, and the actual velocity would be 31278 Y 
Then the quantity g would be only 31278. YH X a 


instead of 481°2 VH ye 2 


[See discussion page 267, Vol. XII, July number of 
Tue Coturery ENGINter. | 

130. Is tuis what is meant by “equivalent orifice”? 

Not exactly, but it suggests the explanation. The 
Measurement of the friction which is experienced by 
an air current in passing through the galleries of a 
mine has been explained (Q. 89). If now it ve reduced 
to feet of dynamic head, the length of column which 
has a weight equal to the loss of pressure, the same may 
be transformed into terms of the spontaneous contrac- 
tion which the current would undergo when passing 
through an orifive. An oritive which offers the same 
resistance as dves the mine to the passage of the given 
volume of air, is called the mine’s equivalent orifice. 
Its area varies from 8 to 20 square feet in various mines 
whose “drag” of air (Q. 37) varies between 4/7 and }/’7 
water-gauge, It is measured by the following formulae: 
A = 0°00037 us and H = 74°7 g. In these, A is the 

V wg. 
area in square feet of the equivalent orifice of the mine; 
Q, the quantity of air in cubic feet per minute; wg, the 
water-gauge reading in inches; and H, the heizht of 
the motive column required to overcome the mine 
resi-tances (see Qs. 34 and 49), 

13l. Assume that a mine requires a ventilating 
pressure of 6 pounds per square fvot to propel 40,000 
cubic feet of air through it, what is its equivalent orifice? 

The water-gauge would read L'ljinches The height 
of the motive column would be 86 feet, and the area of 
the equivalent orifice, 14 square feet. 

132. Is this also the case with fans? 

As stated in Q. 45, the effect of the fan depends upon 
its internal friction, and also the pressure. The loss is, 
in like marner,expressed in terms ofequivalent orifice, O, 


Q= 312780 Vh- 


hk is the loss of head in the fan, due to its frictional 
resistances. 

The effective head, H, is equal to the theoreti- 
cal head #4 less the loss, h, due to friction. The 
theoretical head is dependent upon the velocity, z, of 
the fan-blade tips, and is equal to 0°12468 z?. From 
these, we find that 


_ OH _ 31278 A0 YH 
Bar GOs ene eas 


Many of these reductions are arbitrary and arranged 
for purposes of convenient calculation. The laws of 
friction of fluids are known only approximately, and 
the mode of operation of that force amongst the par- 
ticles of a fluid, are not thoroughly understood. 

133. How is the friction of the fan ascertained ? 

It may be measured by a dynamometer—that is, by 
measuring the amount of steam or power required to 
run the fan when at full speed, and then subtracting 
from it that required to drive the fan when both open- 
ings are closed and no air is being discharged. 

134. A fan 30 feet diameter by 10 feet face, and 
running at 30 revolutions per minute has an equivalent 
orifice of 30. What quantity of air will it discharge, 
and what will be the pressure? 

The tips of the blades travel at 2827°44 feet per 
minute. The theoretical head is 689 feet and the gauge 
is 0 99 inches, the pressure is 5°2 lbs. per sqnare foot. 

The quantity of air per minute, Q, is equal to 9383 


y A. Ifthe loss of head, h, due to internal fan friction 
is found by a dynamometer to he 25%, then it is equal to 
17°25 feet and Q becomes 38517 cubic fi et. 

Whence the mine’s equivalent orifice is equal to 


1232 =- Y H andif its resistance corresponds to a loss 
of head of 64 feet, then A = 166. 

135. A mine has an equivalent orifice of 18, a fan, 40; 
Q is 60,000 ubic feet: what size of fan is requisite ? 

The loss of head. H, is 113'4 feet,and the loss in the fan, | 
h, is 23 feet. Whence HR = A + A = 136% feet, and | 
the peripheral velocity, z, of the fan-blades is 64:3 feet | 
per second. This rate is rather too high, for 50 feet per | 


second is usually regarded as the maximum speed. To 
finish the example, however, we may assume 40 revolu. 
tions per minute, which would be # of a revolution per 
second. To attain a speed of 663 feet the periphery of 
the fan must be 99°4 feet or its diameter nearly 31°7 feet, 
and its face 12 feet. The pressure of the air at the fan 
is 1°96 inches of water-gauge. : 


EXAMINATION QUESTIONS AN- 
SWERED. 


CORRECTION. 


In answer to question 6 page 43 of September issue, 
the formula for calculating the thickness of barrier pil- 
lars is shown as follows: 


TSO 8: Xb = 6S. 
should be : 
(7X 4) + (7 X 5) = 68. 


Questions asked at the Examination heldat Mononga- 
hela City, Pa., on January 26, 1892. 

(1.) Could any difficulty arise in fan ventilation 
in a mine having two openings with considerable dif- 
ference of elevation in the openings, and if so, how 
could such difficulty be overcome? 

Answer: In summer when, the outside atmosphere 
was warmer than the air in the mine, there would be a 
natural tendency for the currents to move down the 
deep shaft, and in winter it would be the reverse, so 
that if the fan were placed at the top of the deep shaft C 
it would meet with a certain amount of resistance in 
the summerif it were an exhausting 
fan,or inthe winter if it werea blow- 
ing fan. If the fan were placed at 
top of shallow shaft A, it would 
meet with resistance in the summer. 
if a blowing fan, or in the winter if 
an exhausting fan. The only way 
to overcome these difficulties would 
be to increase the power of the fan, 
or if it were a reversible fan, and the 
mine were fitted up with proper 
doors, etc., the course of the current could be reversed 
so that it would always coincide with the natural direc- 
tion of the air. 

(2.) What should mainly be observed by a mining 
boss when he takes charge of a mine? 

Answer: That the mine is supplied with good and 
sufficient air to preserve the health of the men and re. 
move the deleterious gases. He should also see that 
the roads and working places are properly secured and 
that sufficient timber, etc., is always at hand to main- 
tain this efficiency. Heshould see that the workmen 
are under the care of efficient fire-bosses and that all 
the necessary examinations and reports are made at the 
proper time. Having met the requirements of safety 
he should see that good discipline is maintained, and 
that the roads, cars, mules, etc., etc., are all in proper 
condition for the putting out of a large quantity of 
mineral, 

In fact the mining boss should remember that many 
lives and much property depend upon the . efficient 
management, and he must never be out of reach of 
call, should emergency arise. . 

(3.) Supposing you had charge of a mine ventilated 


The formula 


Fra. 2: 


-by artificial power to its utmost capacity with two inlets 


of air (one inlet for each side), and immediate and ur. 
gent necessity compelled you to have more air for one 
side than was ordinarily produced; how would you pro- 
ceed in this case? 

Answer: For want of a sketch to know what is 
meant, it is not easy to give a definite answer to this 
question. Ifsplitting the air can be managed I would 
split the current on the side where the increased air 
was required so that the same power. would secure an 
increased volume. If, however, circumstances would not 
permit of the current being split, the only way then 
would be to stop one side of the mine altogether and 
let the full power of the fan be exerted in ventilating 
that section where the extra quantity was required. _ 

Putting a regulator in the other side would be of no 
use as it would only decrease the quantity passing 
through that side without causing any increase on the 
other. 

(4). What, in your opinion, would make a good sub- 
stantial wooden tie for a ‘I’ iron road in a coal mine? 

Answer: Hardwood lumber, varying in thickness 
with the weight of the rail and load to be carried, would 
form the most substantial tie. For main entries to 
carry, say two ton cars I would prefer a tie 5’” & 5’ in 
section and about 9’’ longer at each end than the width 
of the track. 

(5). What advantages would there be in using pure 
or impure oil? | 

Answer: Impure oil should never be used as it gives 
a poor light, throws off a great deal of smoke, and is un- 
healthy. The best oil for safety-lamps is a vegetable or 
fish oil, preferably seal or whale. . 

(6). What would be the most suitable grade fora 
heading to be used for haulage and drainage? 

Answer: The flattest grade on which water will run 
isl in 100 and if the haulagei-+ to be done by mules 
this grade is steep enough for them to take cars up. 

(7). What is ventilation, and why is it required in 
mines? | 

Answer: Ventilation is the process of replacing 
foul air by fresh, and is necessary in mines for the pur- 
pose of supplying pure air for the men and mules and 
causing acurrent which is at the same time sufficient to 
dilute, render harmless, and remove all noxious and ex- 
plosive gases. 

(8). Which system of haulage is best adapted to meet 
the sharp angles and changing levels met with in 
mines ? 

Answer : The endless rope system, as the speed is slow- 
er than any other system for the same output, and there 
is therefore less liability of the cars getting off the road 


a 


in turning sharp angles. : 

(9). Supposing a mine is driven in 4000 feetand the 
return air course is the same length, the water-gauge 
showing a pressure of 4 in. at the inlet, what difference 
of pressure should it show at a distance of 2000 feet in 
the mine? 3 

Answer : Pressure varies directly as the length of the 
air-way and as pressure and water-gauge are synony- 
mous terms, then we have the following proportion ; 

8000 : 4000 ::°5.: 2; or 2:1 :: 5 :°25. Answer. 

(10). What are the necessary precautions in order to 
prevent accidents from falls of coal and roof? 

Answer : The mines must be supplied with sufficient 
timber to support roof and sides and the mine-boss 
must see that in accordance with the mine law, all loose 
coal, slate, and rock are either taken down or secured 
from falling by suitable props, etc. The fire-boss must 
carefully examine al! parts of the mine before the. men 
enter and record all dangerous places in his report- 


| book and inform the men working in the place of the 


danger. 

(11.) What precautions are necessary in order to 
maintain a good current of air in all the working parts © 
of coal mines ? 

Answer: With a fan of sufficient power a good current 
may be maintained, provided care is taken to keep all © 
the roads and air courses free from obstructions, and all 
doors, stoppings, brattices, etc. in good order. : 

(12.) Could you drive an entry making much water, 
further in advance of the air current, than one not 
making any water? Ifso, give your reason why ? 

_ Answer: Water absorb; gas, and it also propels par- 
ticles of air, and if the place is very wet the fallin 
water may carry with it a certain quantity of the foul | 
air from the face of the entry and thus make room for . 
fresh air. The water would also keep the place free of 
dust and permit the men to drive ahead a little further, 
but the difference between a wet and.adry road in 
this respect exists more in theory than practice. 

(13 ) The downcast column of air is 380 feet in length, 
and the temperature is 45°; the upcast has a tempera- 
ture of 120°. What is the length of the upcast column 


of air? 
Answer: With a barometer of 30 inches the weight of 
; iF : 1:3253 & 30 
a cubic foot of et Wise 
u oot of air in the downeast is 459 445 


‘07888 lbs,and this multiplied by the height of the down- 
cast shaft gives ‘07888 380. = 29,9744 lbs. as the weight 
of a column of air one foot square and equal in height 
to the downcast shaft. The weight of a cubic foot of 


132538 XK 30. . 

divide the weight of the column of air in the downcast 
by this,we will have the height which the upcast shaft 
will require to be, to balance the 380 feet of air column 
in the downcast. Thus. 


29°9744 
06866 —=456'56 ft. the depth of the upcast 


air in the upcast is = 


shaft. 

_ (14.) What are the conditions which should be taken 
into consideration in determining the width of entr 
and room pillars? Should they be of equal widt 
under all circumstances ? : | 

Answer: The depth of the seam from the surface, the 
thickness of the seam and its nature, whether hard 
or soft, the nature of the roof and floor, and the danger 
of liability to “squeeze” or.“creep” should all be taken 
into consideration in determining the width of entry 
and room piilars. : : 

(15.) What should be the conduct of a mining boss 
towards the working men, and how can he most effectu- 
ally promote the interest of his employer? 

Answer: The mine boss should treat the men ina 
straightforward and fair manner. He shou!d be firm, - 
but not harsh, and having decided on the best\way of 
doing the work he should then see that his orders are 
strictly obeyed. He should bea careful observer of the 
mine laws himself and see that the men are equally 
observant of them. 

(16) What are the advantages of splitting the air, 
and what is the efficient limit to which an air current 
can be divided ? | | 

Answer: By splitting the current we get more air from 
the same amount of power. Theoretically, the quantity 


Fre... 2, 


increases with the number of splits. Suppose two pits 
are connected by underground roadways 5,000 feet in 
length as in Fig. 2. The fan at the upcast pit U is ex- 
erting a power equal to six horse-power. If the air is 
going in one unsplit current, as in Fig. 2, the quantity 
of air passing will be about 25.000 cubic feet per minute. 
If, however, the stoppings SS are removed and the 
current is divided into three equal splits there will be 
25.000 eubic feet going through each split, making a 
total of 75,000 cubic feet for the same horse-power (6). 
As the splits of a mine are not all of equal length and: 
do not start exactly at the foot of the downcast shaft, 
nor unite exactly at the foot of the upcast, the actual 
results obtained fall a little short of this but the fore- 
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going is the general rule which applies to the splitting 
of the air current. 

The greater the number of splits the greater the 
velocity in the shafts, and the efficient limit of splitting 
is reached when the amount of power necessary to 


work your coalin the different districts in order to 
prevent future creeps and give reasons? 

Answer : To stop the creep I would build large chocks 
or pillars of wood to take the weight off the roof until 
the pillars could be drawn in that section where the 
creep existed. I would set out any different districts 
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with large barrier pillars between so as to divide the 
mine off into district panels or sections, and I would 
see that the mine was well drained, and no standing 
water allowed in the roads. 

(25). What advantage would it be to keep your haul- 
ing roads and traveling ways well drained and would 
such be any economy to the operator? 

Answer: It would be easier for men and mules to 

travel, more coal could be put out per day, and the 
timber, props, ties, etc., would last longer and in every- 
thing a well drained mine is most economical. 
{: (26). An air-way in a mine is of the following dimen- 
sions: Atthe top 64 ft. and at the bottom 7} ft. wide by 
6 tt. high and 10,000 cubic feet of air passing per min- 
ute. What would be the velocity of air per minute? 


6 , 
we a = 7 ft. the average width, then7 X 


6 = 42 the area ; 10,000 + 42 = 238 ft. per minute veloc- 
ity. 

(27). In opening a mine into a tractof coal, 1000 
acres in extent where explosive and other mine gases 
are generated also large quantities of water are likely 
to be encountered. State in detail all of the principal 
points which should be kept in view in order to develop 
and mine the coal with safety and economy. 

Answer: The entries should be driven as large in 
sectional area as possible to permit of large quantities 
ofair being sent into the workings. The entries 
should be well equipped with water channels and 
should be driven at a sufficient rise to enable the water 
to run freely to the pit bottom. Large sump-room 
should be left about the pit bottom. ‘The pit bottom 
arrangements should be such as to permit of the hand- 
ling of a large output. 

The mine should be so set out. in sections that all the 
splits will separate as near the foot of the downcast and 
join as near the upcast as possible. Powerful and ef- 
ficient machinery for winding, pumping, ventilating, 
and haulage should be put down. 

(28). How many tons ofcoal could be produced per 
day of ten-hours work from a mine operating in a 500- 
acre tract of coal; show clearly by what method of 
reasoning you arrive at the answer ? 

Answer: It is a difficult matter for any one to answer 
a question of this kind, because everything depends on 
the thickness of the seam and its depth from the sur- 
face; particulars of which are not given. The next 
question (No. 29) supposes the coal to be 300 feet deep and 
we will work it out on these figures with the seam five 
feet thick and the cage single decked with one car. 

In a seam 5 feet thick the car should hold nearly a 
ton of coaland atadepth of 300 feet the cage should 
make 2 trips per minute, allowing for occasional 
halts, etc., and say 100 cars per hour. The day of 10 
hours work would yield 10 * 100 = 1000 tons provided 
all went smoothly but a fairer average estimate would 
probably be from 750 to 800 tons. 

(29). 1fthe above mine was a shaft 300 feet deep 
making 2400 cubic feet of water per hour, how many 
revolutions per minute would a double-acting pum 
have to make to discharge the water at the surface the 
capacity of the cylinder being 2 cubic feet? 

Answer: As the plunger makes 2 strokes for every 
revolution, and as the capacity of the cylinder is 2 cu- 
bic feet, therefore it will discharge 4 cubic feet of water 
for every revolution that the pump makes, and as 2400 
cubic feet of water are to be discharged in one hour, 

2400 


4 
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evercome shaft-friction exceeds that necessary for work- 
ings friction. This is when the number of splits cubed 
exceeds the ratio between the shaft’s rubbing surface, 
and the workings rubbing surface. _ ; 

(17.) In driving a single drift with brattice, should 
- the narrow side or the wide side be made the intake 
air current? State your reasons fully. 2 

Answer: The wide side should be made the intake 
because all the traveling is done on that side and by 
making it the intake the men and lights are always in 
fresh air. Ifthe wide side were made the return the 
men would be working all the time in foul air. 


(18.) Allowing a siphon to work to the full height of 
the atmospheric pressure, which is 29 inches barometer, 
to what distance would it work with a dip of 2} inches 
to the yard, whén friction is not considered ? 


Answer: A column of mercury one inch high is 
equal toa pressure of ‘49 pounds per sq. in. 


A column of water one foot high is equal to a pressure 
of -43t pounds per sq. in. Therefore, a column of 
mercury 1 in. high exerts the same pressure per sq. 1n. 
as a column of water (49 + °434) = 1:13 ft. high.There- 
fore, total dip of the siphon can be as great as 29 & 1°13 
= 32°8 ft. and would work through a distance of 32°8 
X 12 + 2 = 157 yards. 

(19.) If you had charge of a mine with three air inlets 
and the condition of those inlets were equal; in the 
first inlet there are 25, in the second inlet there are 50, 
and, in the third inlet there are 100 persons employed ; 
pie would be your method in distributing the venti- 

ation ? 


Answer: I would: have sufficient ventilating power 
exerted to supply air for 100 men in each of 
the three splits. I would then place a regulator in the 
first split to reduce the quantity to } of what is going 
through the third inlet and another regulator in the 
second inlet to reduce the quantity to half that in the 
third inlet. 


(20.) What is the smallest percentage of carbonic 
acid gas in air which is ordinarily considered fatal to 
life? And state the test you would apply to detect its 
presence. . 


Answer: From 8% to 10% of carbonic acid gasin the 
atmosphere is what is usually considered fatal to life. 
I would test its presence by its action on the flame of 
my lamp. It is the only gas common in mines which 
will cause a lamp to grow dim and finally become ex- 
tinuguished. 3 


(21.) If you have a soft fire-clay bottom in your mine, 
how would you proceed to open and work the same so 
as. to obtain the largest percentage of coal? 


Answer: The method of working would depend a 
great deal on the thickness of the seam, its depth from 
the surface, the inclination of the seam, ete. 


With a seam under 6 ft. in thickness and lying 
moderately flat, l would work it Longwall (retreating if 
possible). If there was no refuse in connection with 
the seam with which to pack the gob roads I would 
open pillar and chamber leaving large pillars to be 
robbed after the first working had reached the 
boundary. 


(22) How should gaseous mines be conducted and 
systematized so there will not be a recurrence of such 
calamities as has happened in the Bituminous mines of 
the State? 

Answer: The mine law should be strictly enforced. 
The fire bosses should make minute and reliable re- 
aie and the mine boss should personally see that a 

igh state of efficiency is maintained in the ventilation | 

of the mine. Safety-lamps of an improved type such 
as the Thomas, Marsaut, Howat’s Deflector, or Wolf 
should alone be used, and these should be carefully 
taken apart and thoroughly cleaned and inspected by 
a man kept for the purpose every day before each 
lamp is used. No Davy or Clanny lamp should be al- 
lowed in the mine unless supplied with a bonnet or 
shield. Accumulations of dust should be avoided and 
the roads well watered and where shot firing is needed 
it should be done by competent men after the other 
workmen are out of the mine. 

(23.) Supposing the surrounding conditions of a mine 
required you to leave a 60 ft. pillar between your par- 
allel entries; which would be the best method in this 
district in mining out all of the coal of said pillars? 
Explain and show by sketch. 

Answer : I would start at the face of both entries and 
take a slice off the pillar half way through from each 
side havingone side in advance of the other as shown 
in the accompanying sketch, Fig. 4. present in the air in minute quantities. It is always 

(24.) If your mine is overrun with a creep (orsqueeze) | present as the product of combustion. It forms the 
how would you proceed to stop it and how would you | principal constituent of after-damp. Being 1} times 


Answer : 


LL 


the pump must make 


60 
from leakage, etc. 


Show clearly how you arrived at the correct answer. 

Answer: According to the report of the Prussian Fire- 
damp Commission the minimum quantity of air per 
ton mined should be 53 cubic feet per minute. As the 
maximum output is 1000 tons then 1000 * 53 = 53000 
cubic feet per minute. 

(31). State briefly what gases are met with in mines. 
Give their properties and state how their presence is as- 
certained, also give their chemical symbols, and name 
the authorities you rely on for information. 

Answer: The following are the names of the gases 
met with in coal mines: 

(1), Marsh Gas (symbol C H,) issuing from the coal- 
seam, roof or floor in the form of blowers. It is gener- 
ally found in disused workings (or in places where the 
ventilation is not sufficient to clear it away) next the 
roof. It is detected by a pungentodor and shows it- 
self on flame by (a) an elongation of the flame, and (b), 
a blue cap or halo on the fiame. This gas forms the 
principal constituent of “Fire-damp.” 

(2). Carbonic acid gas (symbol CO,). This gas is 


eee 


the weight ofair, it is always found next the floor. It 
is detected by the lights burning dimly. 

(3). Carbonic Oxide (symbol CQO). This gas is the 
most fatal ofall gases metin mines. 4% will cause 
death if breathed. It is always present in small and 
variable quantities in the after-damp of an explosion. 
It is also found by the combustion of gunpowder. In 
all cases where carbon is insufliciently burned from 
want of the necessary supply of oxygen this gas is 
formed. Lights burn in this gas although life will not 
exist and as it t'as neither color, taste, nor smell it is 
difficult to detect. 

(4). Sulphureted Hydrogen (symbol H, 8S). This gas 
is found in small quantities in mines in old workings 
which are partly filled with water. Decomposing sul- 
phur pyrites or rotting timber causes this gas to be 
given off. Itis poisonous where over 8 per cent. of it 
exists in the air. It burns with a bluish flame and will 
ignite at a very low temperature. It is detected by its 
smell which resembles that of rotten eggs. 

I rely for my information on the Instruction Papers 
of The Correspondence School of Mines, Scranton, Pa. 

(32.) In a heading driven with a back heading on the 
lower side and rooms turned off on the upper side, 
where in your opinion should the ditch be kept? 

Answer: On the lower side so as not to interfere with 
the turning off of the roads into the rooms. 

(33.) This question is one regarding the candidates 
personal experience. 

(34.) Supposing you had charge of a mine giving off 
explosive gases and by examining the top of a fall 
where pillars are being removed and your light went 
out; what conclusion would you come to and how 
would you proceed to investigate the matter? 

Answer: I would conclude that a large accumulation 
of Marsh Gas or some of the other hydro-carbons had 
lodged there and I would immediately take steps to re- 
move it by bratticing. 

(35.) Ifa mine is producing 1000 cu. ft. of fire-damp 
per month, how much air would you consider was 
necessary to render it harmless and safe for men to 
work in it? 

Answer: Fire-damp to be rendered harmless must 
have at least sixty volumes of air to one of fire damp 
but to be prepared for any addition which might arise 
in the quantity of fire-damp I would supply at least 100 
volumes to 1 of gas which would equal 100 & 1000 = 
100,000 cubic feet of air per month in addition to the 
quantity required for men according to law. 

(36.) If a Clanny safety-lamp is not air tight will it 
be in a suitable condition and how would you proceed 
to make it air tight if necessary ? 

Answer: I presume this question means is a Clanny 
lamp safe when the glass is not firmly in position? If so, 
I say it is not safe unless the entire parts of the lamp 
are firmly screwed together. If the glass is loosea 
washer of asbestos should be placed on top and bottom 
to wedge it in position. 

(37.) In what parts of a mine is explosive gas most 
likely to be found and if you were acting as fire-boss 
what would be your procedure while attending to 
your duties inthe morning? 

Answer: Next the roof and in unworked or abandon- 
ed places. I would see that my safety-lamp was in 
good condition and before entering any place where I 


might expect to find explosive gas I would carefully 


draw down my wick until the flame was as small as 
possible and then cautiously advance and raise m 
lamp to the roof and examine all cavities and where it 
would be likely to lodge. 

(38.) What general instructions would you give to 
your fire-boss to guide him while attending to his 
duties both before and after the men had gone to their 
working places ? 

Answer: To remember the responsibility of his posi- 
tion, never to relax his watchfulness for a moment, to 
insist on all his orders being carried out and to report 
carefully all his observations in going throngh the 


| mine on his daily rounds. 


= 600 revolutions per hour | 


(30). What amount of ventilation would be required | of this mine in case the gas should be ignited ? 
per minute in the mine described in Question No. 28 ? | 


\ 
} 


} 


(39.) What is the least percentage of explosive gas 
present that can be detected with the Davy safety- 
lamp ? * 

Answer: About 4%. ‘ 

(40.) What percentage of explosive gas present in the 
atmosphere of a mine would you consider likely to 
cause a disastrous explosion? Answer fully. 

Answer: The most explosive mixture is where there 
are 9°38 volumes per cent. of marsh gas in the mixture, 
and any increase of the other gases, and consequent 
decrease of marsh gas, weakens the force of the explo- 


' sion. 
} 


a 10 revolutions per minute, if there is no loss | 


(41). If in a large mine a solid entry 8 ft. by 6 ft. con- 
tained a highly explosive mixture, the volume being 
5000 cu. ft., what would be the effect upon other parts 


Answer: If the mine was free from coal-dust and no. 
gas existed in any other part of the mine, the effect 
would not be far-reaching. The presence of coal-dust 
floating in the air (even if no fire-damp existed in any 
other part) might carry the flame throughout the entire 
mine. 

(42). What difficulties are likely to arise in coab 
mines from sudden atmospherie changes, and how 
could they be overcome ? 

Answer: A sudden decrease in the atmospheric press- 
ure would cause a certain percentage of free gas lying 
in the goaf or abandoned working to pass into the 
working places of the mine. Such a difficulty could 
best be avoided by taking eareful daily readings of the 
barometer and having spare ventilating power to apply 
when such a fall took place. 

(43). In burning gas inside the gauze ofasafety-lamp, 
explain the reason why the flame will not pass through 
it with ordinary care? | 

Answer: Because the gauze has a cooling effect on the 
flame and prevents it passing to the outside atmos- 
phere. The gauze is, however, only a means of safety 
so long as it remains cool, and if gas is allowed to form 
inside for any length of time the gauze becomes red 
hot, and its usefulness as a means of safety ends. 
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Tombs and Treasure-Houses of the Etruscans. 


The Egyptians made much of their dead, but the Etrus- 
eans seem to have made almost more, since we hear of 
cemeteries sixteen square miles in extent, while in their 
provision for the comfort of the dead in the matter of 
chairs and tables, pictorial adornment of walls, and ample 
supply of all useful implements for daily life, they fell no 
whit behind. . 

These tombs seem to have become larger and more used 
as treasure-houses as the race increased in prosperity and 
riches. In the earliest form of sepulture the cremated body 
was placed in an earthen vase, sometimes simple in form 
and sometimes shaped like a little hut, decorated with 
simple arabesque designs, and this was buried in a pitlike 
excavation, generally lined with tiles. and having above it 
no sign or mark of its existence. In their earliest burying- 
places many small objects of clay and bronze are found, 
generally toys or small articles of toilet, knives, helmets, 
etc., and in a few rare cases the better made of the bronze 
articles are gilt. The urns containing the cremated dead 
were gradually superseded by larger coftins, and the bodies 
were no longer burned. In these coffins tiner specimens of 
work ofall kinds are found, and gold jewelry becomes more 
and more frequent; but it is the latest form of burial, when 
the richer persons were Jaid to rest in large chambers, 
highly decorated, and containing many vases and much 
treasure of gold and silver, that has yielded up the richest 
harvest of black and red vases of exquisite workmanship, 
gold jewelry so finely wrought that itis quite beyond the 
powers of modern experts to guess in what manner it was 
made, and much other treasure. Naturally, the most beau- 
tiful specimens ofart recovered from the old burial grounds 
have been preserved in Italy, andin the Museo Gregori- 
ano and the Museo Campana in Rome are splendid collec- 
tions. Nearer home, however, is to be seen some fine rep- 
resentative work ofthe Etruscans, both at the Louvre in 
Paris and the British Museum in London; and at the old 
Hermitage Palace at St. Petersburg is a large and splendid 
collection of gold-work of Etruscan origin, that was discov- 
ered mostly in the catacombs of Kertch andin the scat- 
tered graves of the Crimean peninsula, and in tombs on the 
shores of the Cimmerian Bosporus. 

The discoveries of these depositories have been generally 
of recent date, but nevertheless the explorations have been 
so carefully organized and well conducted that probably we 
are alrea ly in possession of specimens of all the best of the 
many kinds of work done by the Etruscans, although 
doubtless there is much more yet to be discovered. M. 
Castellani, a jeweler of Rome, became one of the most 
ardent seekers and collectors among these old storehouses, 
and he made great efforts toproduce work resembling the 
granulated work he found on the finer pieces of gold-work. 
He found that there existed at St. Angelo, in Vado, a re- 
mote district in the Apennines, a traditional knowledge of 

this particular art, necklaces, ear-rings, and other orna- 
ments known as ‘‘ navicelle’’ made there closely resem- 
bling the old work both in design and workmansbip. 
Neither M. Castellani, however, nor his workmen succeed- 
ed in producing the grains of gold assmall asthe older 
work, and how it was done remains a secret to this day. 
Many other antiquarians have devoted themselves to the 
exploration of there old Italian tombs, notably Campanari 
at ‘Toscanella, the Marquis Campana at Caere, Prince Tor- 
lonia and M. des Vergers and Alessandro Francois at Vulci, 
and to these gentlemen and many others we owe a great 
debt of gratitude, not only for their indefatigable energy in 
the face of difficulties of all kinds, but also for their success 
in revealing to us a glimpse of the luxurious lives the 
art-loving race of Etruria must have led, as shown by the 
treasures that have been preserved side by side with the 
bones of their quondam owners.—From ‘ Ancient Gold- 
work,”’ by Cyrin Humpureys-Davenport, F. 8. A., in Har- 
per’s Magazine. 


The Gulf Stream. 


The currents of the ocean are the great transporters of 
the sun’s heat from the torrid zone to temper the climate of 
the polar regions. It is argued by some that such a stupen- 
dous change as that which occurred in Europe and Amer- 
ica at the glacial period, was caused simply by a deflection 
in thecurrents in the northern hemisphere, whereby its 
— of tropical heat was partly diverted towards the 
south. 

In the three great oceans, the Atlantic, the Pacific, and 
the Indian, there is to be found a similar circulation—a 
general westerly movementin the tropics, a flow towards 
the poles along the eastern shores of the continents, an 
easterly set in the temperate zones, and a current towards 
the equator along the western shores. This system thus 
becomes a grand circular movement, some parts being very 
slow, but still quite constant, and other parts very swift. 
There are offshoots here and there, due to local causes, and 
perhaps in the slowly moving current there may be a tem- 

orary interruption, but, taken as a whole, the movement 
is continuous. 

The part of this circulation flowing along the eastern 
coast of the United States is the greatest of all these cur- 
rents, and, in fact, is the most magnificent of all Nature’s 
wonders. Thisis the Gulf Stream. The name Gulf ftream 
was first suggested by Benjamin Franklin, because it comes 
from the Gulf of Mexico. Whileitisa portion of the grand 
scheme of ocean circulation, and the Gulf of Mexico is in 
reality only a stopping place, as it were, for its waters, the 
name is generally applied to the current when it reaches 
the Straits of Florida, north of Cuba. In the large funnel- 
shaped opening towards the Gulf of Mexico the current at 
first is variable in direction and velocity, but by the time 
Havana is reached it has become a regular and steady flow. 

As it rounds the curve of the Florida shore the straits 
contract, and the water then practically fills the banks from 
shore to shore, and reaches almost to the bottom, which is at 
this point about 3.000 feet deep. As it leaves the Straits of 
Florida its course is about north, but it gradually changes 
its direction, following approximately the curve of 100 
fathoms deep until-it reaches Cape Hatteras. From this 
point it starts on its course to Europe. It has lost some- 
thing in velocity as well as in temperature, and as it 
journeys to the eastward it gradually diminishes in both, 
until it becomes a gentle flow as it approaches Europe. 

People think the Mississippi River a grand stream, and 
so it isin truth; but great as it is it would require 2,000 
such rivers to make one Gulf Stream. The great ocean 
river is an irresistable flood of water, running all the time, 
winter and summer, and year after year. Itis as difficult for 
the mind to grasp its immensity as itis to realize the dis- 
tance of the nearest stars. . 

At its narrowest part in the Straits of Florida it is thirty- 
nine miles wide, has an average depth of 2,000 feet, and a 
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velocity at the axis—the point of fastest flow—of from three 
to more than five miles per hour. Tosay that the volume 
in one hour’s flow past Cape Florida is ninety billions tons 
in weight does not convey much to the mind. If we could 
evaporate this one hour’s flow of water, and distribute the 
remaining salt to the inhabitants of the United States, 
every man, woman, and child would receive nearly sixty 
pounds. | 

It is curious to note in the history of the Gulf Stream how 
great its influence has been on the New World. Before the 
discovery of America strange woods and fruits were frequent 
ly found on theshores of Europe and off-lying islands. Some 
of these wereseen and examined by Columbus, and to his 
thoughtful mind they were confirming evidence of the fact 
that strange lands were not far to the westward. These 
woods were carried by the Gulf Stream and by the 
prevailing winds from the American continent, so that in 
part the Gulf Stream is responsible for the discovery of the 
New World. 

Ponce de Leon, while on his famous search forthe Foun- 
tain of Youth, made the discovery of this more practically 
beneficial phenomenon. The whalers of New England 
were the first to gain a fairly accurate knowledge of the 
limits of the current between America and Europe, by 
following the haunts of the whales, which were found 
north of one line and south of another, but never between 
the two. This, they reasoned, was the Gulf Stream current. 

Benjamin Franklin received this information from the 
whalers, and published it on a chart for the benefit of the 
mail packets plying between England and the colonies, 
The chart was first issued about 1770, but was not accepted 
by the English captains. Before it came to be generally 
known and used the trouble between England and the colo- 
nies began, and Franklin knowing the advantage the 
knowledge would be to the British naval officers, suppress- 
ed itall he could until hostilities ceased —Manufacturer 
and Builder. 


Push and Pull. 


The old proverb that all things come to him who waits, 
advances a very pretty and pleasant theory, but its literal 
interpretation makes it capable of great misconstruction ; 
for if itisin one sense true, its reverse is equally true. 
Nothing comes to him who waits. Nothing comes to him 
who waits and does no more. There is nothingin the 
world that is of any value that has not to be struggled for ; 
and those who sit down and fold their hands, expecting 
fate and fortune to bring them what they most desire, will 
meet with the disappointment they deserve. 

We have to be governed very largely by the analogies of 
nature whenever we venture into the realm of the possibili- 
ties and the unknown, and there is no analogy in nature of 
something being given for nothing. The seed has to push 
through the ground to find thesun; the tree has to draw 


_its sap up from unseen sources to whirl forth its buds; the 


bud itself has to force its way through obstacles of bark and 
fibre; the bird has to build its nest with careful endeavor 
and many journeys ere it feels the little wings beneath its 
breast; the gold has to be mined, the precious stone dug 
from the matrix, the diamond has to undergo fierce pro- 
cesses of grinding and scouring before its facets shine like 
living light. Struggle is the rule of life; were it otherwise, 
it would seem as though we might all of us have been put 
upon the planet in conditions of luxury and ease and emi: 
nence that would require no effort on our part, and leave 
us free for all the enjoyment the world affords. But what 
soft, untempered, worthless metal we should be in such 
case! It is the fire that tempers the steel, it is the hammer 
that welds it, the grinding, whirling stone that brings it to 
an edge. 

In running for a race, in seeking any athletic distinction, 
itis training that strips the muscle of all demoralizing 
encumbrance, and lets that muscle strive for all it is worth, 
and training, discipline, effort, are the steps to success of 
any sort thatamounts to much. That whichis gained 
without effort comes to unawakened nerve and flaccid fiber, 


and is enjoyed in aspirit of indolence hardly better than. 


that of the dormouse in his sleep, and mentally and morally 
the recipient is hurt rather than helped by it. Struggle 
brightens, sharpens, rounds, and perfects the nature, We 
are born of it; the very worlds struggle into life, and shape 
themselves by means of it from gaseous masses of fire out 
to green fields, blue skies, and pleasant waters; and why 
should we expect to escape our conditions? Be assured 
that that which is worth having is worth working for, and 
that the poet’s famous line, *‘ They also serve who only 
stand and wait,’ refersto no such waiting as inglorious 
quiescence would imply, butto a waiting which itself is 
the hardest struggle of an impatient spirit. For the famil- 
iar line is true enough, 

‘*The waiting time, my brother, 

Is the hardest time of all.” 

—From Harper’s Bazar. 


The Bottom of the Ocean. 


There is a common but erroneous notion tothe effect 
that a human body,or even aship, will not sink to the 
bottom ofthe profounder abysses of the oceans, but will, 
on account of the density of the waters at a great depth, 
remain suspended atsome distance above the surface of 
the earth. This is an error. No other fate awaits the 
drowned sailor or his ship than that which comes to the 
marine creatures who die on the bottcm of the sea; in time 
their dust all passes into the great storehouse of the earth, 
even as those who receive burial on land. However deep 
the sea, it is but a few hours before the body of a man who 
finds his grave in the ocean is at rest upon the bottom; it 
there receives the same swift service from the agents which, 
in the order of nature, are appointed to care for the dead, 
as comes to those who are reverently inhumed in blessed 
ground. All, save the hardest parts of the skeleton, are 
quickly taken again in the realm of the living, and even 
those more resisting portions of the body, in time are, in 
large part, appropriated by the creatures of the sea floor, 
so that before the dust returns in the accumulating water 
to the firm, set earth, it may pass through an extended cycle 
of living forms.—Scribner’s Monthly. 
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Electric Boats and Carriages at the Columbian Ex-. 
position. 


An attractive feature at the World’s Columbian Exposi- 
tion will be the navigation ofthe lagoons by pleasure-boats. 
The visitor will have the double enjoyment of a sail, and 
excellent water views of the wonderful buildings and other 
exterior objects ofthe great exposition. The committee 
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charged with the selection of boats best suited for this 
particular purpose were in doubt as to which their approv- 
al should be given, and with a view of settling the matter 
they invited several different makers to bring forward 
specimens of their boats and join ina practical trial of 
merits on the waters of the grand basin. The preliminary 
trial took place on the 14th of September. 

{t was understood by the competitors that the concession 
or right of rnnning boats should be awarded to the parties 
whose vessels made the least noise and gave out the least 
heat and smoke. The prime object of the directors was to 
secure the comfort of the visitors. More than this, the 
expectation is that hundreds of thousands of people will 
patronize the boats, and the share of the proceeds coming 
to the exposition will be large. ° 


At the trial above mentioned, four specimen boats were on 
hand. Meeker & Co. presented a fine steam launch named 
the Isabella; Willard & Co., an excellent steam launch, the 
America, capable of accommodating 50 passengers; the 
Electric Launch and Navigation Co. entered their specimen 
electric boat the Electra, and the Columbian Launch Co. 
brought forward their electric launch the Volta. As a re- 
sult of the trial itis understood the committee were satisfied 
that while all the boats performed excellently well, the 
boats of the Volta class better answered to all the condi- 
tions of comfort, speed, safety, and facility of management 
than the others, and it is expected the contract will be 
awarded to the Volta owners. We understand they 
claim to be able to run their boats on one storage of energy, 
as fast as the rules permit, fora period of 24 hours. The 
expected requirements of the directurs are that about 50 
regular boats will have to be provided, each capable of 
carry'ng 28 passengers, alsoa number of smaller extra boats 
for use on call. So much for electricity on the water. 

Electricity as applied to the propulsion of land carriages 


in place of horses will form another interesting item in the 


wondrous electrical department of the great fair. 

Mr. Willard A. Smith has charge ofthis class of exhibits, 
which will be located in tle great transportation building. 
Mr. Smith says: 


‘* A special place will be provided in therear of the trans- 
portation exhibits building for showing electric carriages in 
operation. These vehicles will not be heavy lumbering 
affairs, but will be built for use on common rnads. They 
are now in use in Europeand are a success. American in- 
ventors are in the field, and will have some fine carriages 
on exhibition. The road between the transportation annex 
and Stony Island Avenue is well-adapted for the exhibit. 
There will be a line of trees, vines and shrubbery along the 
fence, making the road very pleasant in every respect. The 
railroad tracks will be removed and a fine pavement laid. 
Up and down this road the carriages will run, and people 
will be surprised to learn that for centuries money has 
been uselessly tied up in horse flesh.” | 


The removal of horses from the steeet cars and the pro- 
pulsion of the latter by means of electricity, already has 
been accomplished in many of our towns and cities. The 
day seems to be near at hand when this marvelous agent 
will be still more extensively employed in connection with 
pleasure carriages and vehicles of all kinds. In fact, the 
electrical omnibus now exists in London and has been de- 
scribed in these columns. Independently of the greater 
convenience of such vehicles, the removal of horses from 
the streets will be a boon to the public, thereby preventing 
the accumulation of filth and promoting the general health. 
In New York and Brooklyn the airis at present contam- 
inated with the daily droppings from some 50,000 animals. 
This manure, in the form of fine dust, pervades'every nook 
and corner of the dwellings, penetrates the clothing, and 
enters the eyes, ears, and nostrils of the inhabitants, form- 
ing irritating centers from which diseases result. The 
electrical wagon will bring many advantages to modern 
civilization.—Scientific American. 


Long Distance Transmission of Electricity. 


The enormous demand made upon electrical manufactur- 
ers in America by the rapid development of electric light- 
ing, and particularly of electric street railways, bas resulted 
in keeping in the background the less pressing and perhaps 
more difficult problems, from an engineering standpoint, 
of long distance transmission of electricity. In the branches 
first named the engineering questions are relatively simple, 
or, at least, more uniform in character, with a minimum . 
or no risk in their application, while in the manufacturin 
department their accomplishment necessitates, in venchit 
merely the duplication of standard types. As a natural 
consequence, all energies have been devoted to this profit- 
able though restricted fleld, and the questions requiring 
more variety, both from the manufacturing and engineer- 
ing standpoint, have been for the moment disregarded. 
Perhaps the dominence of the direct current and the sus- 
picion with which alternating current motors have been 
viewed have also acted as retarding causes, but with the 
rapidly disappearing system of ‘‘ systems,”’ which gave rise 
to these electrical jealousies and prejudices, we are enter- 
ing an era when professional science will have a free field. 
We dwell upon these points, because they furnish an ex- 
planation why in the branch in question we are so far 
behind Europe, and why the extensive problems of trans- 
mission at Niagara and the Calumet and Hecla mines 
necessitated the services of European engineers. Recently, 
however, we are happy to note, a general tendency toward 
a recognition of the demands from this quarter, and once 
taken up we may look for the same vigorous progress that 
has placed us so vastly in the lead in the other electrical 
branches we have made our own. Any one who gives 
the subject even casual thought must recognize its great 
possibilities, and it has been a matter of surprise to many 
impatient writers for the utilization of these possibilities 
to their profit that their advances have met with so 
little encouragement from electrical quarters. There 
are a vast number of important towns and cities in 
the United States, that are within reasonable reach of 
water power, either undeveloped or only giving up a 
fraction to manufactories alongside them, and often in 
regions where coalis dear. Evenif this power could not 
be transmitted profitably for ordinary manufacturing uses, 
it would still in most cases be able to displace the expen- 
sive, both in first cost and operation, generating plants for 
electric lighting and street railways, though to a less extent 
with the latter, if we assume the continued use of direct 
current car motors. In the gold and silver mining regions 
of the West the high price of coal and often excessive cost 
of delivery render that field a peculiarly adaptable one, and 
here the work has commenced that willsoon render electrical 
transmission the peer of its now overtoweringrivals. The 
superior engineering qualities that will be developed in 
this department will not only have their effect in others, 
but the greater variety in design will besides exerting a 
directly beneficial effect, have a tendency, no doubt, toward 
modifying our present too inflexible devotion to standard 


types of electrical machinery.—Llectrical World. 
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Poverty of the Blood. 


Paleness, thinness of body, weakness. and nervousness, 
are signs of poverty of the blood, or what physicians term 


anaemia. In some cases palpitation of the heart is often 
complained of: and when the poverty is the greatest, the 
lips are pallid and the tongue almost colorless. 

In olden times iron was almost wholly relied upon to over- 
come these symptoms, and at the present day this is the 
one remedy to which patients suffering from them resort to 
wi en they undertake to treat themselves. But physicians, 
while giving it in manv cases, depend far more upon simp- 
ler and more effectual measures. These are dietetic and hy- 
- gienic. 

They insist upon free exercise. and that several hours be 
spent in the open air, either walking or riding, each day. 
Also at such times that the so called ‘breathing exercise” 
be frequently employed. In the simplest form of this, the 
subject, while standing with shoulders thrown back, inflates 
the lungs to the fullest extent, the mouth the meanwhile 
being closed and the air entering only through the nose. 
Of all measures this is one of the most important, for by 
the means of it the blood is purified and vitalized. 

Sponging the body with water that has been made com fort- 
ably warm, the operation. to be followed by vigorous rubbing 
with an ordinary towel, is another measure of no little im- 
portance, for by it the waste avenues in the skin are kept 
well open, and, besides, a general tonic effect is secured. 
Disregard this or other as efficient means for promoting 
cleanliness, and the blood can never be perfectly pure, for 
it is sure to take up and carry with it some of the waste 
matters that should have been expelled through the pores 
of the skin. 

The clothing must be carefully looked to by this class of 
patients, while in winter ‘* bundling up” is not to be en- 
couraged. yet the clothing should be ample, and that worn 
next to the skin be of “all wool.” ys yt 

As regards the diet, it should be as highly nutritious as 
the digestive organs will warrant.and should consist largely 
of milk, fresh eggs, and beefsteak. , 

If all these measures are faithfully applied, infinitely 
much will be done toward restoring the blood and renew- 
ing the strength of the system. And if at the same time 
small doses of iron are taken, the gain from week to week 
ought to be noticeable. But from this remedy alone very 
little can be expected. 

Considering the fact that very many persons afflicted with 
the trouble, insist upon treating themselves, it is necessary 
to urge the infinite importance of a physician's advice. It 
is needed in all cases, but more when the patients are young 
and first if they are girls at school. These latter are espe- 
cially liable to lose ground rapidly, and finally go into con- 
sumption.— Ez. 


Oatmeal and Work. 


The valuable part oatmeal plays in the list of foods is too 
well known tocomment upon. Its worth as an addition 
to water for drinking purposes cannot be better attested 
than by the following testimonials: 

“The Great Western Railway Company has just made 
an experiment among its workmen that has a moral sig- 
nificance. Over 200 miles of broad-gange railway had to be 
transformed to narrow-gange in the shortest possible time. 
Five thonsand men were employed by the company to do 
this, and they worked two successive days of 17 hours each, 
with only short intervals for menls. The company knew 
that the strain on the men would be exceptional. They 
also believed that if the men took their usual tonic of beer, 
they would be incapable of doing the work; so water was 
- supplied, in which quantities of oatmeal were soaked. 
This was furnished to the men freely, with the result of 
proving not only tothe managers of the work, but to the 
men themselves that for hard and continuous labor oat- 
meal water far surpassed beer in its sustaining qualities. 
The overseers of the work were so impressed with the 
result of their experiment on these 5090 men that they are 
really preaching the use of oatmeal water to all men em- 
ployed on the road, and many of them have given up the 
use of beer. It has long been known that oatmeal water 
pos-esses peculiar hygienic qualities for those who work in 
excessive heat, and the firemen on the great transatlantic 
liners are freely supplied with it. 

“In commenting on this fact with aman who is brought 
in contact with a number of laboring men, hod-carriers 
and laborers in house-building, he stated that he had been 
observing the men closely, and he found that the beer- 
drinking men were worth twenty-five cents less a day to 
any employer than the men who did not drink, in the 
mere matter of the amount of work performed. It had also 
been the result of his observation that men who did not 
drink beer were not only able todo more work. per diem. 
but their. powers of endurance were far greater than those 
of the beer drinking men; that in intensely hot weather 
you conld almost connt on the beer-drinking men being 
compelled to lose at least half a da. every two weeks; that 
the effect on the temper of beer-drinking was very bad; 
that the men who drank beer were irritable, had less self- 
control, and were more constantly engaged in a war of 
words with their companions. He ended by saying, I 
would like to see a contractor engage his men when under- 
taking a hig piece of work, with the nnderstanding that no 
beer was to be drunk during working hours. I believe 
that if he conld do this he would accomplish the work 
with fur less friction among the men, and less friction with 
the labor unions.’”’—Philadelphia Record. 


To Prevent Typhoid Fever. 


Of all diseases that can be warded off, none is more easily 
kept at bav than typhoid fever. It owesits origin to a 
eacillus. The bacilli easily finds entrance to the intestinal 
eanal. becanse food and drink take them in. None of us 
can live without nourishment, which must be procured in 
the most natural of ways, by eating; so we conld not cease 
to eat and drink in order to escape a fever. The bacilius of 
typhoid fever lives a long time in water, even in ice. Milk 
is very frequently the means of carrying the disease, even 
when the milk itselfis. originally pure. It is transported 
from the country to the consumers. in cans which have 
been washed with impure water. Milk cans are never 
** wiped ” as dishes are, and therz is sure to be a little water 
leftin theean. This little is enough to infect many quarts 
of milk and to carry sickness and death into many homes. 
Babies and young children are by far the largest partakers 
of fluid stuffs. Water. as adiluent, plays an important 
part in their dietarv. Typhus fever is qnite as liable to 
attack the young as those of olderan1 larger growth. For 
this reason not only should the water be boiled, but also 
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he milk which is givento children. Boiling kills the 
bacilli, and in times of danger, when fever is in the vicinity, 
itis nothing short of crime to neglect these easy and reli- 
able precautions, for no oneis so poor that she cannot find 
a place to boil milk and water for her little ones to drink. 

If there is acuse of typhoid fever in the house, the dis- 
charges from the bowels should not be thrown into the 
closet until they have first been disinfected: ifoneis un- 
able to procure a disinfectant, let her pourboiling water 
into the vessel containing the stools, and, afterthe water 
has become cold, empty the vessel. The stools are full of 
the bacilli, and if they are not destroyed. then, when the 
feecal matter has become dry (as it does when thrown out on 
the ground) it may be carried far away; and its minutest 
particles contain bacilli. Such dust may settle anywhere 
and be the means of carrying the disease to those suscep- 
tible toit. Those most liable to catch the fever are the 
overworked and run down; especially these exhausted by 
diarrhoea orthose convalescing from any disease which has 
severe inroads in the strength. Those subjected to mental 
strain arean easy prey to this most dreadful and devasta- 
ting form of fever.— Philadelphia Record. 


Ear-Ache. 


There is no more acute pain of childhood than ear-ache 
This seems often to be caused by the sensitiveness to cold air 
of the tender membranes within the ear, and may be stop- 
ped by filling the ear with a little cotton dipped in sweet 
oil and warmed. If this does not give relief, afew drops of 
laudanum, warmed by setting the bottle in hot water, may 
be added to the oil. A roasted onion is a favorite remedy 
with old women, If itis applied to the ear as hot as it can 
be borne, it will relieve an obstinate case, and certainly is 
harmless. ' 

When the pain is very intense it is better to dip the cot- 
ton, or, better still, a bit of wool, in hot laudanum alone, 
put itin the ear, and lay a hot bandage over it. It is a 
very bad practice to keep cotton in the ear any longer than 
is necessary, as such a habit will render the ear passages 
too sensitive and tender. When ear-ache appears in a 
grown person, and refuses to yield to simple remedies, a 
physician should be consulted at once, as a most serious 
disease may begin in this way. A ‘gathering in the head,” 
as it is called in country parlance, isa painful and serious 
disease of childhood, as it may affect the hearing. It is 
very rare that the earwig or any other insect gets into the 
ear, but itis not an unknown thing, and when it occurs it 
causes an intense pain until the creature is smothered by 
pouring sweet oil into the ear. When cotton has been put 
into the ear and has served its purpose, it should be care- 
fully removed and no bits left behind to work into the 
passages. Deafness is frequently caused by the presence 
of some such foreign body in thg ear or by an accumula- 
tion of wax. Insuch a case the remedy consists in fre- 
quently syringing out the ear with warm water. using also 
a little sweet oil or white castile soap to dislodge the 
obstruction. Sometimes a large piece of wax comes out 
only after weeks of such syringing, and the defective hear- 
ing is suddenly restored.—Hull’s Journal of Health. 


Germ-Free Drinking Water. 


We know,. says Doctor F. Blanchard, of Washington, 
enough about the causation of disease to be certain that a 
large proportion, particularly of intestinal diseases, are due 
to organic impurities in drinking water. To provide 
healthy drinking water for dense populations is one of the 
most difficult problems of sanitary engineering. While the 
engineers are solving the ploblem, and while Philadelphia, 
Chicago and Cincinnati are trying to make filthy water fit 
to drink, it is well to remind the individual that, as far as 
the home circle is concerned each family may be safe at 
this point by a very simple expedient, viz.: boiling all the 
water used for drinking purposes. Strain or filter ordinary 
hydrant water to remove coarser impurities; boil it half 
an hour in the family tea-kettle; pnt it in a clean recep- 
tacle; cool it by packing ice around it, not by putting ice in 
it, and you may be tolerably certain that there are no dis- 
ease-producing germs left in the water. When you go 
away from home the problem becomes more complicated. 
You must either take your chances or go to greater trouble 
to be safe. Coffee is safe. Whisky is worse than bacilli. 
The sidewalk pu p and the *‘old oaken bucket” are. reek- 
ing abominations. The public drinking fountain—who 
knows what diseased lip has touched the cup just before 
you? Away from home, as well as at home, if yon want to 
be safe, boiled or distilled water is still your best drink. 
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Friction. 


One of the unrelenting foes of force is friction ; and were 
it not for that ever present factor, motion would become as 
simple, as easy and as airy like as are the motions of the 
planets, nebula and other floating fragments through ethe- 
real space, which meet with absolutely no frictional resist- 
peaks when roaming apart from, and independent of each 
other. 

Unfortunately, however, for the plodding mechanic who 
is ever trying to devise means for annulling the laws of 
friction here on this mundane sphere, all solid substances 
and some that are not solid possess weight, have a specific 
gravity that demands a state of rest, and even the most 
cunning artifices of man cannot disturb that natural state 
of rest except by the application of force. Man may con- 
struct the most skillful of mechanical devices, hung or 
poised on the most delicate of centres, but they will remain 
perfectly still until force is applied to move them around, 
and when the force is reversed the natural state of rest is 
soon resumed, The natural laws of friction are opposed to 
motion and when the over-ruling force is removed, rest is 
ordered and rest ensues. It is assumed and accepted asa 
fact among many practical as well as theoretical men that 
the fractional resistance is in proportion to the weight of 
the moving object. Tiat is true in a modified sense only. 
A revolving shaft for instance, weighing one ton, may re- 
quire ten times the ‘force to revolve it that it does another 
similar shaft weighing ten tons. 

The most popular error, however, seems to be that friction 
is independent of time, surface and velocity. This isa 
newly discussed error—but nevertheless popular. Time 
can never be ignored in any kind of calculation. be it 
for overcoming frictional resistance or any other of 
mechani al or natural resistance. As we multiply times, 
so do we increase aggregate resistance, and so must we 
multiply force to overcome it. Friction is independent of 
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surface in a modified sense only. If it is meant to increase 
or spread to surface without increasing the weight, as, for 
instance, incasing a revolving shaft in a bearing its full 
length, instead of hanging it in two or more short bearings, 
there is no sensible increase of fractional resistance to re- 
volving it, provided the shaft is very perfectly turned and 
the bearing perfect. But, if by surface is meant the space 
traveled over in a given time, then the fractional resistance 
increases with the increase of surface or space. Thus, for 
instance, if we draw our sleigh over a level piece of road at 
the rate of five miles an hour, and another of the same 
weight at the rate of twenty miles per hour, it will require 
four times as much force to move the latter as it will the 
former. 

Friction is at no time, in no sense, nor under any condi- 
tion, independent of velocity, weight and bearing surface 
being always the same; every increase of velocity means 
an increase of fractional resistance that requires an increase 
of furce to overcome. Every decrease of velocity means a 
decrease of fractional resistance and a decrease of force to 
overcome it. 

All these variations in the laws of friction were formerly 
well known to all the leaders among mechanics and are 
yet, but errors will creep in notwithstanding. How to 
overcome or reduce friction has ever been a study among 
leading mechanics, and many mechanical devices for the 
purpose have resulted. Also anti-frictional metals for 
journal boxes have been qnite numerous. Anything te 
beat friction is the motto.— Milling. 


The Evolution of Brass. 


Brass has a respectable claim on antiquity. It was used 
in the temple of Solomon. was known in old Rome and. in 
the middle ages, was associated with palace gates and mon- 
umental tablets, asitis to day with buttons and pins. It > 
has figured in architecture and statuary, and varied its 
uses from representing the person of a monarch to the dig- 
nity of adoor-knob. It is found in spoons and kettles, has 
honored the humble thimble and embellished the deadly 
cannon. In popular use and general service it has had a 
royal and ancient lineage, while its hard and unchanging 
complexion has furnished a metallic comparison for such 
human countenanges as are more of brass than modesty. 
As an American industry, it owes its inception to an ac- 
cidental shortage of supplies. When King George made 
his historic blunder and sent his fleet to blockade American 
ports, there was a consequent dearth of imported brass and 
official buttons. The latter was for a time substituted by 
bone, but the metallic article, in spite of patriotism, drove 
the other out of fashion, Israel Coe, of Waterbury, Conn., 
made a canvass of the loral housewives and solicited worn- 
out copper kettles and saucepans. These were cut up by 
slow and laborious efforts, melted with other alloys in an 
iron furnace and capsized into rude molds.. These uneven 
slabs of brass were passed through rolls until reduced to 
the desired thinness, the annealing being done in an open 
fire of chestnut-wood in tne millyard. Success attended 
these crude and original efforts and led to the establish. 
ment of a rolling-mill at Waterbury, where the surprising 
output was made of 80,000 pounds of brass in one year 
To-day they make annual totals of millions. The mann- 
facture of brass kettles was a logical sequence, and the brass 
industry started in the Naugatuck Valley perpetuates as it 
preceded American enterprise in this direction. It has 
deployed on every available line of service and kept in 
touch with the volume of demand and the fastidiousness of 
taste. It represents an industry with many ramifications, 
and has kept a level step with progress in improvement 
and manipulations. Its inception and development. is- 
however, an added example of the persistent and energetic 
qualities so largely characteristic of American metallurgical 
progress.—Age of Steel. 


The First Steamboat. 


Itis not generally known that the first steamboat ever 
built in the United States was partly constructed in 
Frederick County, Maryland, in the year 1785. The vessel 
was built by James Rumsey, at Shepherdstown, W. Va. 
Robert Fulton, with his Clermont, was anticipated twenty 
two years. The steamboat was fitted up with machinery 
partly manufactured at the Catoctin furnace of the Johnson 
Brothers, near Frederick. The boiler, two cylinders, pipes 
etc., were manufactured in Baltimore. Some portions of 
the works were made at the Antietam Iron Works. On 
March 14, 1786, a public experiment, the first ever under- 
taken in America, according to the Frederick News was 
made on the Potomac River. Rumsey succeeded in attain- 
ing a speed of four miles an hour against the current. The 
steamboat was eighty feet long. It was propelled by a 
steam engine, which worked a vertical pump in the middle of 
the vessel, by which the water was drawn in at the bow and 
discharged through a horizontal trunk atthe stern. The 
b»vat bore a load of three tons. The weight of its man 
chinery was 666 pounds. The whole of the machinery, in- 
cluding the boiler. occupied aspace but a little over four 
feet square. Two distinguished men were patrons to Rum- 
sey’s experiment—George. Washington and. Governor 
Thomas Johnson, of Maryland. Theexperiment was made 
in the interest of the proposed Chesapeake and Ohio canal. 
Rumsey clearly and satisfactorily demonstrated that a boat 
could be propelled up stream against the current. 

Thus we find that the first steamboat was propelled on 
the Potomac and a portion ot the first machinery made in 
Frederick County’ 107 years ago.—Chicago Journal of Com- 
merce. 


The Smallest Wire. 


The smallest wire in the world is made at Providence, R. 
I. This wireis made by the use of diamond dies. Rubies 
and sapphires were the first substitutes for metal dies, but 
notwithstanding their superior hardness they altered in 
form by use. The next step was the drilling of diamonds, 
by which better results were gained, but still the results 
were imperfect, the holes so drilled being rough and leay- 
ing their marks upon the surface of the wire. At lastit was 
discovered that the holes after drilling could be reamed 
out smooth, and this resulted in a perfect die. The Ameri- 
can Electrical Works were the first to manufacture such 
dies in the United States. Through them wire may be 
drawn finer than a human hair. Such wires are used in 
making receiving instruments for ocean cables, galvanom- 
eters for testing cables, etc. The smallest size yet made has 
a diameter of 002 of an inch, and of this wire it takes six- 
teen miles in length to weigh a pound. Notwithstanding 
the smallness of this wire itis wound with two layers of 
silk thread of smaller diameter than the wire, and the 
process of winding is said to be one of great delicacy. The 
wires are made of copper and German silver. The diamond 
dies are setin brass and held by an alloy melted and poured 
around them. The diamonds are chips wnich are broken 
off from large diamonds by lapidaries in cutting jewels. 
Since it has been discovered that these may be utilized in 
making dies for drawing wire, the demand is increasing 
more rapidly than the supply.— Metal and Iron Journal. 
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CAR SWITCHING APPARATUS. 


No. 479,028. Roswe.u T. Smirn, NasHua, New Hamp- 
SHIRE. Puteuted July 19, 1892. Fig. 1 shows the lower 
part of the body of a street car which is provided with this 
apparatus. Atevery switch an extrarsil G is secured in 
the middle of the track, and it is curved to suit the turn- 
out or branch track. The purposeof this rail is to posi- 
tively guide the trucks onto the proper rails. 
every truck is provided with a pair of guide rollers e which 
are carried on strong arms E, Ek’. These arms are mounted 
on a short shaft F, which turns in hangers attacbed to the 
end bar of the truck frames B. All four of the shafts F, 
are connected by universal joints with driving shafts L’, 


one of which is placed under each platform, and one in the 
middle of the car, and al] are geared to the long shaft P. 
The brake handles I are connected to P by bevel gears, as 
shown, and two or more cars are connected by universal 
joints L?. By these means the man on the front platform 
controls the operation of all the guide rollers of all the cars 
in the train. By turning the rollers to the position shown 
in Fig. 3 the rail G will lead the car to the left, and by 
turning them to the position in Fig. 5, the car will be lead 
tothe right. The services of a switchman are thus dis- 

ensed with and the operation of the switches is put with- 
in the full control of the motorman or driver. 


MINING MACHINE. 


No. 481,187. Grorcre F. Myers, PitrspurGn, Pa. Pat 
ented August 28, 1892. The object of this invention is to 
remove the ridges left upon the floor when a gang of rotary 
drills are used for undercutting coal, which not only make 
the floor ragged and uneven, but also interfere with the 
proper dropping of the coal. 

The truck or carriage 1 is mounted upon track-rails 
formed by the channel-bars 5, which are connected to- 
gether so as tO form a strong framework by means of cross- 
pieces. as &, said cross- pieces serving as guides for the pipes 
and drills. The forward edges of the pipes or tubes 3 are 
adapted to receive the cutting-points 7,which are removable 
or renewable at will. : 

Within each of the hollow tubes or pipes 3 is arranged a 
conveyer-screw 8, whose function is to remove the core as it 
is crumbled down or broken on its way into the tube or 
pipe and to convey it to the rear of the machine. 

The drills 4 may be the ordinary twist-drills employed 


a 


vi o 


Y 


— 
aw 


Se Sa SS 


y 


| 


1 


a 


5 lm 


5 


ans SS 


DS SSS SASS AS SAAS SAA ASS SA SS SS SASS SS, SA AA SSAA SA SASSI 


A 


S. 
Top wiew 


for boring coal. They are provided with spiral flanges, 
serving as conveyers to remove the broken material to the 
rear of the machine. 

The operation of the invention will be well understood. 
The motor being started, will advance the pipes 3, and 
drills 4, simultaneously into the face of the coal. During 
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this forward movement, the pipes or tubes 8 will cut out a 
series of cores from the coal, which, as they are broken up 
or crumbled, are conveyed to the rear of the machine by the 
conveyers 8 and are discharged. Simultaneously tlie drills 
cut away the ridge portions between the cores thus exca- 
vated, thereby practically reducing said ridge portions at 
every place where a drill is located. The resultant cut 
leaves the floor of the mine substantially level, the ridge 
portions being practically reduced. At the termination of 
the cutting operation the motor is reversed and the tubes 
and drills withdrawn, whereupon the coal, thus undercut 
may be broken down in the usual manner. 


DRILL CONNECTION. 


No. 480,979. Artonzo G. Turner, DurRANGo, CoLo. 
Patented Aug. 16, 1892. The object of this invention is to 
fasten a drill point to the drill rod in such a manner that it 
is readily detachable, and yet cannot be loosened by acci- 
dent. The drill is made with two threads upon its shank, 
one of which is right-handed and is screwed into the socket 
on the end of the rod. 

A collar nut B engages the left-hand thread, and covers 
the socket and boss of the rod. The upperend of the collar 


is closed by a flange 2 which is held in place by small screws, 
asshown. A pawl H, which is held down by a spiral 
spring, engages notches in the upper end of the boss of the 
rod and prevents the collar B from turning. By raising 
this pawl, the collar can be unscrewed from the left-hand 
thread on the drill, and the drill point can then be un- 
screwed from the rod. The collar can be put on over the 
boss by removing the flange 2 which is madein halves for 
that purpose. Accidental separation of the drill from the 
rod is impossible. 
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“COLLAPSIBLE TAP. 


No. 481,648. Wi.itram W. DooritrLe, Cuatcaco, IL. 
Patented August 80, 1892. This tap is so constructed that 
the cutting edges are drawn back within the body when it 
is desired to withdraw the tap from the hole, Four small 
cutters C(each of which isa tap having asingle cutting 
edge) are held in suitable grooves in the body B, which can 
turn to a limited extent within the shell A. The screw E 
extends into a groovein Band limits the movement, and 
also prevents them from coming apart. A deep groove is 


Ll 


LZ. 


\ 
milled in the back half or shank of each cutter C, and the 
shell Ais provided with four teeth D, which engage the 
grooves in the cutters. By turning the body B within the 
shell A, all the cutters are turned in their sockets, far 
nough to bring the cutting edges within the surface of B, 
and the tap may then be pulled out of the hole, without 


the loss of time, and the injurions wear incident to the 
ordinary method of * backing out.” This movement of B 
is accomplished by the friction band F, which grips the 
flange or collar formed on B, at all times. The friction 
holds the cutters in place while running forward, and 
promptly retractsthem the moment the machineis reversed. 
The cutters are prevented from coming out endways by the 
the washer I. By removing this washer the cutters may 
be taken out and sharpened, and they may bethus used 
until worn out. 


COAL JIGGER. 


No. 481,488. Srpasrian Stutz, Pirrspuren, PA. Pat- 
entcd August 28, 1892. This jigger is made with four com- 
partments, C, B, H, and M. The chamber C is made square 
and is fitted with a piston or bucket P which is raised by a 
camconthe driving shaft. The piston drops by its own 
weight and its fall is stopped by the spiral spring I, at the 
lower end of the piston rod. As the piston falls, the water 
beneath it is driven, as shown by the arrows, into cham- 
ber B and up through the screen S, upon which the coal is 
spread out, and it surges back again asthe piston rises. 
The. repeated pulsations of the water operates to separate 
the materials on the screen according to their specific 
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thesill minto the chute F, which conveys itaway. The 
slate and sulphur keep close tothe sieve and work out 
through the hole O into chamber H. The dirt and finestuff 
pass through the sieve and drop into the still waterin the 
lower part of B. All the refuse collects in the pan M, from 
which itis discharged by tbe water-tight door D. When 
discharging refuse, the gate g and the gatei at theend of 
the screen, are closed to prevent loss of water. Water is 
supplied by the pipe W, above the piston. The piston is 
supplied with valves L, asshown, which allow the water to 
pass through it as it rises. 


AIR COMPRESSOR. 


No. 481,850. MicuarL DILLensurG, SAN FRancisco. 
Cau. Patented Aug. 80, 1892. The view is a section length- 
ways through the cylinder, piston, and valves of a single- 
acting compressor. The piston is madein two parts, an 
outer shell P, anda body B. The shell slides upon the 
body, and they are prevented from separating by a ring R, 
which is sprung into a groove on the inside of the shell, 
The main valve G is attached to the end of the piston-rod C, 
which is free to slide through the piston. The valve is 
seated against a beveled flange on the top end of theshell P, 
A spiral spring K keeps the valve and its seat in contact. 
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When the rod begins the down stroke, the friction of the 
shell against the cylinder compresses the spring K and the 
whole piston moves on the rod thus opening the valve. 
The valve is thus kept open untilthe end of thedown stroke, 
Whenthe upstroke begins,the friction of the piston prompt- 
ly closes the valve. The air belowthe piston passes to the 
top side through the holes I in the piston body The fric- 
tion of the piston is thus utilized to operate the inlet valve 
with promptness and certainty, and the air entering the 
compressor does not have to overcome the resistance of any 
valves or springs as in ordinary kinds of compressors. 


MINING MACHINE. 


No. 481,775. IL. B. and C. W. Artxrtnson, Lonpon, 
ENGLAND. Putented August 30, 1892. Fig. 2 is aside view, 
and Fig. 3 is a cross section through the center of the driv- 
ing shaft and the cutter ring. The cutters R are screwed 
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into the edge of the ring I, as shown in Figs. 1 and 3. The between pistons 2 and 3, and 4 and 1, are so curved as to 
ring has bevel gear teeth O, formed in it, by which it is | unite the concentric parts without any angles. | 


turned by the pinion H. The ring turns between two 
lates N, N! which have a center block n between them. 


{slots in the central drum. 


The pistons are flat plates which slide in and out of the 
Distance pieces G (having 


his block forms the center bearing for the cutter ring I, | springs inside) are used between opposite pistons to keep 


and rollers are used as shown, to reduce the friction. The | them out to their places. 
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eutting ring and frame are supported on a bracket which 
swings around the axis of the upright shaft F, shown in 
Fig. 1. The bracket is provided with a worm gear J, and a 
worm 4, by which it may be turned to swing the cutters 
into or/out of the work. The machine is driven by the 
electric motor A, by bevel-gearing as shown. 


ROTARY ENGINE. 


No. 479,479. Epwarp WALDRON, PHILADELPHIA, Pa. 
Patented July 26, 1892. Fig. 1 is across section; Fig. 2isa 
sectional view of one end of the cylinder, showing the 
arrangement of the packing rings; and Fig. 3 shows the 
packing rings in detail. The cylinder is of irregular shape, 
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that part between the pistons 1 and 2 is concentric with the 
central drum or shaft, andthe part between the pistons 3 
and 4is also concentric, but of larger radius. The parts 


The steam port M is a long 
narrow slot, reaching almost one-quarter way around the 
cylinder, and the exhaust port N issimilar. The central 
drum B hasa head or flange D, bolted on each end. The 
main shaft f also has a flange F, which is held to B by the 
same bolts as shown in Fig. 2. The packing ring C goes 
over the outside of D, and rubs against the shoulder? on the 
end of the cylinder. It isprovided with four lugs H, which 
engage the slots d in the head D. see Fig: 3. Each lug is 
slotted as shown, to receive the ends of the pistons. Nearly 
all the wear comes upon this ring, and it is of such shape 
that it is easily renewed. It will be seen that the piston 2 
will have live steam on both sides of it as soon as it passes 
the edge of the steam port, and will continue so until it 
reaches the position of piston 3; consequently it will move 
out of its slot in B to the new position, with little or no fric- 
tion. Similarly the piston 4 will have exhaust on both sides 


| of it as soon as it passes the edge of the port N—thatis in the 


| 


position shown, and it also will move inward (and push 2 
outward ) with very little friction. The pistons have live 
steam pressure upon them only while passing from 3 to 4, 
and during that time they do not shift in their bearings, 
and the wear is confined mostly to the outer edges. 


STEAM ROCK DRILL. 


No. 481,632. Sera and WituiamM R. Luoyp, Wrest New 
BrieHTon, N. Y. Patented Aug. 30, 1892. The object of 
this invention is to secure a full supply of steam to the 
extreme end of the down stroke, and to give a full head of 
steam to the under side of the piston on the up stroke, so 
as to secure rapid and effective work. 

The main valve D is operated by an auxiliary valve E, 
which is controlled by ports formed in the main piston B. 
This valve E is of small demensions and its ports are so 
throttled that it moves sluggishly and thus times the mo- 
tions of the main piston. In practice, for a three inch 
machine of six inches stroke, a valve five-eighths of an inch 
diameter is used, having one-half inch stroke, and when 
supplied by ports one-sixteenth inch diameter, will run at 
four hundred strokes per minute with seventy pounds press- 
ure. ; 

The piston B is provided with a longitudinal slot a}, and 
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in the cylinder the grooves b b! are arranged in pairs, the 
upper pair serving to exhaust the top side of the auxiliary 
valve and the bottom pair serving to exhaust the bottom 
side. The grooves b connect with the auxiliary valve E 
and the grooves b’ connect with the exhaust 5 through port 
b?, The longitudinal groove a’ serves to establish com- 
munication between one or the other pair of grooves b b’ 
when the piston B moves toward one or the other extremi- 
ty ofits stroke. Grooves and portse connect the auxiliary- 
valve chamber with the main steam-space z and serve to 
supply the ends of the main valve with steam, through 
ports e’, which also serve as education-ports when brought 
into connection with ports e?, which connect with the 
main exhaust. 

The operation of the apparatus for throwing the piston 
is as follows: As shown in Fig. I, the ports are in the posi- 
tions they assume when the piston is on its forward or 
working stroke. When the longitudinal groove a’ crosses 
the bottom groove 3, the lower end of the auxiliary valve 
E will begin to exhaust through ports e® and b? and grooves 
b b' (bottom end) into the main exhaust5. The upper 
groove b, being covered by the solid part of the piston B, 
steam will accumulate on the upper side of the ring 
e® through. port e* and force the auxiliary valve E to the 
upper end ofits chamber, which movement on the part of 
the auxiliary valve reverses the main valve by placing the 
bottom end in connection with the exhaust 5 through the 
portsé e? and admitting steam to the top end through ports 
ee. The portsare then in position for the return stroke. 

From the construction and arrangement of ports above 
described it will be seen that the auxiliary valve is design- 
ed, and the ports proportioned, to allow an interval of time 
to elapse between the opening of the auxiliary valve, ex- 
haust-port, and the reversing of the main valve, long 
enough for the piston to complete its full stroke on the 
forward end. On the return stroke the auxiliary valve is 
regulated to permit steam to be admitted into the cylinder, 
in time. to check the piston and save the back-head from a 
violentshock. To properly rotate the dri!l, novel mechan- 
ism is employed. Fig. 2 is a cross section of the piston 
near its top end. The end ofthe cylinder A is provided 
with a steam-tight cap A’ and an elastic buffer A?, held in 
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vided with an opening or socket, in the walls of which a 
series of recesses are made for the reception of a number of 
pawls H, adapted to enter a longitudinal spiral groove in a 
rod C?, which is made to fit and slide in the opening or 
socket in the piston and secured at its outer end to the 
eylinder-head. The pawls and grooves in the bar C? are so 
placed in relation to each other that when the piston 
moves downward the side of groove C* in the bar C? will 


act on the pawl, force it into its recess, and allow it to slide 


over the top of the bar and drop into the groove on the 
other side. On the up stroke, the bottom of bar C? acts on 
the. paw] and jams it against the opposite side of its recess, 
causing the piston to follow the direction of the groove. 
If the drill will not rotate from any cause, the bar will turn 
and prevent anything from breaking, the side bolts being 
adjusted to give the proper amount of friction. 


MINING MACHINE. 


No. 480,418. Frank W.Syter,Cotumsus, Onto. Pat- 
ented Aug. 9th, 1892. Fig. 1lisatop view of this machine 
Fig. 2 is a side view; Fig. 9 is a front end view, and Fig. 1. 
is a cross section at the sprocket wheels and driving chaid 
at the line xin Fig.1. Two rotary augers 39 are employen 
one at each side ofthe machine. Each auger is provided 
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' with a pair of sprocket wheels at the front end, which sup- 


port and drive two cutter chains. The cutters in the front 
chain project forward from the side of the chain; those in 
the rear chain project backward. The sprocket wheels are 
also provided with cutters of sufficient sweep to cut a hole 
as large as the wheel. As the augers are fed forward, they 
carry the chains into the face broadside. The coal between 
the upper and lower parts of the chain and between the 
sprocket wheels is left stanaing as a core—see Fig. 9. These 
augers are driven by sprockets 55 on their rearends and a 
chain 56, which is driven by a sprocket 31 on the end of the 
shaft 30—see Fig.10. Power is applied to the pulley 13 on 
the shaft 9, which drives shaft 30 by bevel gears shown. 
The feed pinions 28 are driven by bevel gears from the shafts 
23. <A pair of sliding pinions17 on the shaft 10 serve to 
reverse the motion of the feed shaft. A set of cleaning 
chains 61 are employed to remove chips from the cutter 
chains. They are driven by sprockets on a transverse shaft 
58, whichis driven by a chain from shaft 9. The main 
frame is composed of two channel bars 4, flanges upward 
and connected by cross bars3. The moving frame is com- 
posed of two bars laying within the flanges of 4, connected, 
by a rear platform 8 which carries the driving gears, ete, 
and connected at the front end by a guard 54 which keeps 
the chains taut and protects them. The object of the cutter 
chain which has rearward pointing cutters, is to enable the 
machine to cut its way out in case the top coal falls pre- 
maturely and nips the machine. 


CAR BRAKE. 


No. 481,168. CHaries A. Dautstrom, Curcaco, I. 


Patented Aug. 23d, 1892. This brake is designed for difficult 
or dangerous places where the ordinary brakes are insuffi- 
A third rail F, having a deep V groove, is laid 
A shoe 12 carries a block 13 
The shoe is securely 
axle D, by the reach rod H. 


cient. 
between the ordinary rails. 
which fits the groove in the third rail, 


attached t: th It is also at. 


tached to the axle C, by the toggles 3 and 6, and the toggle 
3 is connected by the rod G to the hand Jever 17, which is 
fastened to the car body at some point convenient to the 
brakeman. By moving thelever 17 the shoe can be forced 
down into the groove of the rail, or it can be lifted so as to 
clear all the rails. It may be forced down so hard as to lift 
the end of the car and the axle C, but the deep groove pre- 
vents any sidewise movement, so the car cannot get off the 


place by a cross-bar f and bolts f’. The piston B is pro- | track. 
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THE DICKSON MANUFACTURING CO., 


SCRANTON AND WILKES-BARRE, PA. 


LOCOMOTIVES for all Kinds of Service. ' BLAST-ENGINES for Iron and Steel Works. 
STATIONARY ENGINES— Horizontal and Vertical, High Pressure, Condensing and Compound. 
HOISTING-ENGINES, DRUMS, AND MACHINERY. BESSEMER STEEL PLANT MACHINERY. 
COLLIERY MACHINERY. 

PUMPING ENGINES OF HIGH DUTY TYPES. CORNISH PUMPING ENGINES. 

COAL AND PHOSPHATE BREAKERS WITH PATENT REMOVABLE STEEL TEETH. | 
PUMPS AND BOILERS of Every Kind and Size. Heavy Machinery of all Kinds. 
| General Office, . On - SCRANTON, PA. 


le 


SULLIVAN THE STIRLING | BOILER, 


DIAMOND PROSPECTING CORE DRILLS. 


SIMPLE IN CONSTRUCTION. 
RAPID IN WORK. 
ACCURATE IN RESULTS. 
* ECONOMICAL IN WEAR OF CARBON. 
ADAPTED TO HARD OR SOFT ROCK. 


These drills embody the best principles of con- 
struction for surface or underground prospecting. 


We carry in stock drills of from 300 to 4,000 
feet capacity, to bore at any angle, removing solid 
core the whole distance. 


Our ‘“E” or LIGHT DIAMOND DRILL, for#. 
underground work, will bore 300 feet in any direc- 
tion. It is strong and compact, weight 580 lbs. 
complete, its heaviest piece only 125 pounds. 


"NW" DRILL, CAPACITY 2000 FEET. ‘“M” HAND-DRILL, CAPACITY 300 FEET | 


WE ARE ALSO CONTRACTORS FOR DIAMOND DRILL PROSPECTING. 
uarrying Machi | m-Pumps, Boilers . 
Q ying. achinery, Stea ae "| Is Practically Self-Cleaning. 


Has no flat surfaces and no staybolts. Is absolutely safe at high 
S U L L VA i Mi AC H RY E RY C @) M PA N Y, M frs * a n d D ea le rs, pressure. No handhole plates to ieak. Four manhole plates give 
‘ access to every tube. 


(Successors to Diamond Prospecting Co.) . It will pay you to investigate the STIRLING 
Eastern Office, 18 Broadway, N. Y. 15 and 17 N. Clinton St., Chicago, Ill. before purchasing elsewhere. 
CABLE ADDRESS, “DIAMOND CHICAGO,” A. B. C. CODE USED. FOE eee a 


H. P. SIMPSON, AGENT For Pennsytvania, |THE STIRLING COMPANY, 


General Offices, PULLMAN BLDG., CHICAGO. 
(Successor to Simpson & Watkins), PHILADELPHIA, 412 Walnut Street. 


SEND FOR CATALOGUE. SCRANTON, PENNA. Brancuts: | prppsBURGH, Lewis Block. 


SPECIAL ~ NOTICE. 


Two Handsome Photo- aiitiie ested: Dikple Display Sheets, Entitled 


‘RECENT IMPROVEMENTS IN AIR COMPRESSORS.” 
‘RECENT IMPROVEMENTS IN ROCK DRILLS.” 


Mailed free to any one who will cut out this advertisement and mail it to us 
with his name and address. 


THE INGERSOLL-SERGEANT DRILL CO., No. 10 Park Place, New York. 


: BRANCH OFFICES: SS aM 
114a Queen Victoria St., London E. C., 100-104 W. Washington Street, Chicago, 203 St. ‘Sahin St., Montreal, Canada. 610 N. Fourth St. St. ores Mor 
bie eas Til. 201-203 Congress St., Boston, Mass. 26 S: Water St., Cleveland, Ohio 


THE WYCKOFF ‘PIPE COMPANY, OR RN CTILETAMSPORT, PA. 


MANUFACTURERS OF 


WOODEN WATER PIPE 


AND STEAM PIPE CASING, 


THE BEST IN THE MARKET FOR COLLIERY USE. 
Write us for Catalogue,and Prices. 


ait oe 


nav you a locomotive, hoisting engine, or any other engine in which the cylinder Wicked has made you trouble? .- 
Do you want a lubricator that will work betw een the throttle and the cylinders of a hoisting engine? One that will con- 
tinue to feed a locomotive when it turns the top of a grade and runs down hill just as well as when using steam? One 
che Seen Sree up nor shakes.to pieces? One that you never have to pour water into and that always feeds out the 
ast drop 

About blast furnaces, steel works, and mines we have a lot of lubricators in successful use on small locomotives which 
shake so severely and do so much alternate runring up and down heavy grades that no other lubricator will work at all. 
Ours will run from morning till night, 24 hours if necessary, without being touched. | 

We are looking for hard places. If you have one, write to us about’it; we can help you out. Query: If our lubrica- 

tors are the best for all the difficult places, are they not likely to be the best for all places ¥ 


LACKAWANNA LUBRICATING COMPANY, - 


Factory and Office, 1212 Capouse Ave., © SCRANTON, PA. 


is Absolutely Safe at High Pressu re 
"J2}2|) SED JO BOUNG Ue OU sey = 


Y WILLIAMSPORT WIRE ROPE CO. ¥ 


MANUFACTURERS OF 
Iron, Steel, and Galvanized 


WIRE ROPE | 


Hoisting and Haulage Ro es” 
SOIR Specialty: F 


CORRESPONDENCE SOT; CITED... 


WILLIAMSPORT, | PA. 
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DODGE COAL CONVEYORS 


HAVE A 
WEARING BLOCK BETWEEN EACH LINK. 
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INCREASING STRENGTH AND DURABILITY 
ABOVE ALL OTHERS. 
CO. 


LINK-BELT ENGINEERING 
Nicetown, PHILADELPHIA, PA. 


49 Dey Street, NEW YORK. 


ESTABLISHED 1856. 


\CAST-IRON WATER AND GAS 


PIPE, 


FROM 3 TO 48 INCHES DIAMETER. 
ALL SIZES OF FLANGED PIPE AND SPECIAL CASTINGS. 


WARREN FOUNDRY & MACHINE C 


Works at Phillipsburg, N. J. 
ey Sales Office, 160 Broadway, N. Y. 


SCHOOL OF ENGINEERING. 


OHIO STATE UNIVERSITY, 
COLUMBUS, OHIO. 


Four year courses are provided in Civil, Mechanical, Electrical, and Mining Engineering. Each depart- 
ment is well equipped with appliances for instruction. 


A Catalogue giving full informa ion will‘be sent on application. 


AND PATENT CHR-WHEELS. 


No loose parts about our wheels. 


80,000 NOW IN USE. 


CAPACITY 


100 WHEELS A DAY. 
O0 CARS PER WEEK. 


Send for Cata- 
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logue and prices Gam 
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A SSS =i IRWIN, 
WESTMORELAND €0., 


PA. 


sTEMENGINES 


ADAPTED TO HEAVY, CONTINUOUS WORK 
4 EVERY ENGINE TESTED UNDER FULL LOAD. 


) _SUITABLE on hand for ime 
a 2 evar BOILERS mediate delivery. 


FOR DESCRIPTIVE CATALOGUE ADDRESS 


2 CHANDLER & TAYLOR CO., INDIANAPOLIS, IND. 


MINING MACHINERY. 


HOISTING ENGINES, Direct-Acting or Geared, Double or Single. Hoisting Gearing. 
STEAM PUMPS of all Patterns, Direct-Acting, Single, Duplex, or Crank and Fly-Wheel. 


WIRE ROPE HAULAGE ENGINES AND DRUMS with Friction or Clutch Gearing for 
Endless or Tail-Rope Systems. 


COAL ELEVATORS, SCREENS, BREAKERS, VENTILATING FANS, 
CYLINDER AND TUBULAR BOILERS AND STEAM BLOWERS. 


Estimates and plans furnished for special machinery. 
JOS. W. GARNER, PROPRIETOR, 
ASHLAND IRON WORKS, Ashland, Schuylkill County, Pa. 


Self-Dumping Steel and’ Iron’ 
HOISTING TUBS, 


ELEVATOR BUCKETS. 


Iron Wheelbarrows, Hoisting Blocks, 
— = Bottom-Dumping Tubs for Coaling Loco- 
=== 227 motives, Etc. 
; Side and Bottom-Dumping Cars for Coal 
\.9 Elevators. 
=| Coke Oven Larries. 


d Estimates on special cars furnished 


~ G.L. STUEBNER & CO., LONG ISLAND GITY, X. ¥. 


THE WESTMORELAND COAL C0. 


Chartered 1854. 


Mines situated on the Pennsylvania and Baltimore 
and Ohio Railroads and the Youghiogheny River, in 
Westmoreland County, Pennsylvania. Points of Ship- 
ment—Pennsylvania Railroad Pier No. 2 (upper Side 
Greenwich, Delaware River: Pier No. 1 (upper side), 
South Amboy, N.J.,and Locust Point, Baltimore. Since 
the commencement of operations by this Company, its 
well known 


BITUMINOUS COAL 


has been largely used by the Gas Companies, Railroads 
and Iron and Steel Works in the New England an 
Middle States, and its character is established as having 
no superior in freedom from sulphur and other im- 
purities. 

Principal Offices, No. 224 South THIRD Street, Phila- 
delphia. 


EDMUND H. MCCULLOUGH, PreEsipenrtT. 


CHAS. F. GODSHALL. Treasunen 
H. C. ADAMS, SeEcrRETARY. 


THE COLLIERY MANAGER 
and Journal of Mining Engineering. 


Published on the third Friday of every month at London 
England. 


Subscription, post-paid to any part of America, 10 shillings.$ 
Remittances should be addressed to MR. W. CATE, 


32: Bouverie Street, London, E 0 


WINTER RESORTS 


ON THE 


Pennsylvania Railroad, 


ACCESSIBLE FROM ALL POINTS ON THE SYSTEM. 


ATLANTIC CITY, N. J. 


Sixty miles from Philadelphia by the West Jersey and Camden 
and Atlantic Railroads, both branches of the Pennsylvania system. 
Atlantic City is one of the most highly favored winter resorts in the 
land, as well as one of the great summering points of the world. 
Its Winter climate is mild, genial, and bracing, affording a most 
beneficial refuge for the ailing, and those prostrated by illness or 
overwork. The medical profession highly commends Atlantic City 
as a beneficial retreat for those afflicted with pulmonary or lung 
troubles as well as for weak women and children. The winter 
social circle, drawn from the best soeiety of the principal cities is 
refined and cultivated. 


CAPE MAY, AND CAPE MAY POINT, N. J. 


The winter climate of Cape May resembles in a great degree that 
of Atlantic City. The temperature is bracing, yet tempered by the 
clear sunlight which pervades land and sea. Theinfluence of the 

ulf stream, which at this point sweeps in toward the shore, is 
distinctly marked in the unusual salubrity of the wind and air. 

Cape May point, three miles from Cape May City, occupies the 
tip end of the Jersey Peninsula, and located between the ocean and 
the bay is almost entirely surrounded by salt water. The hotel 
accommodations are good. 


OLD POINT COMFORT, WA. 


Old Point Comfort combines historical associations with contem- 
poraneous popularity. It isthe great winter resort of the upper 
South. The sick, the ailing, and the tired, find here a delightful 
haven of rest, while the fashionable world has also selected it asone 
of the spots where its disciples may enjoy pleasure in the pursuit of 
rest. The winter climate is pure and mild; snow and ice are rare ; 
and out of door exercise is always agreeable and available. The 
equability of the temperature is a marked feature. 

The Hygeia Hotel one of the most prominent hostelries in the 
land, is built under the frowning walls of Fortress Monroe. It is 
arranged, equipped and maintained in a praiseworthy manner. It 
is ry down in the midst of a region rich in all the products of earth 
and sea. 

The Pennsylvania Railroad Company’s line to Old Point Comfort 
traverses the State of Delaware and the eastern shores of Maryland 
and Virginia to the extreme end of the land, and thence across the 
waters of the Chesapeake Bay. 


GETTYSBURG, PA. 


The battle-field of Gettysburg is the most celebrated field in Amerte 
can history, and the most interesting to every American. It is alap 
the best-marked battle-ground in the world. Upwards of one 
hundred monuments, memorial shafts, and tablets designate the 
spot where every important event of the battle occurred. One can 
trace all the details of the fight with ease. Experienced guides are 
also at hand to conduct visitors over the field. 


LURAY CAVERNS AND NATURAL BRIDGE, 
WA. 


The twin wonders of the Old Dominion are both situated in the 
Shenandoah Valley, 159 and 278 miles southwest of Harrisb To 
spectively. No caverns in the world compare in beauty, extent, 
and variety with those of Luray, and there is no duplicate in nature 
of the Natural Bridge. The two points afford the most ye 
and attractive trips that can be found anywhere and are enjoyab 
in Winter as well asin Summer. The famous Luray Inn, at Luray, 
and Forest Inn, at Natural Bridge, are handsome and well-kept 


hotels. 
EXCURSION TICKETS 


are sold to the points particularly mentioned, beside hundreds of 
others, from stations on the Pennsylvania Railroad, and the low 
pn which prevail place them within the reach of rich and poor 


e. 
For tickets and information apply to ticket-agents of the P - 
P t-ag enusy 


J. RB. WOOD, GEO. W. BOYD, 
General Pass. Agt. Asst. Gen’] Pass. Agt. 
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ANEW BOOK ON MINE VENTILATION. 
A KEY 
MING VENTILATION, 


BY A. A. ATKINSON, County Duruaw, ENG. 


Embracing the Papers published in THE COLLIERY ENGINEER relative to Mine Ventilation, in the 
series entitled ‘An Elementary Treatise on the Principles of Coal Mining,” 


CONTENTS. 
I.—The Theory of Ventilation. 


a. ‘The Atmosphere and its Composition. ad. The Second Law of Friction. 
6. The Air-Currents or Winds. é. The Third Law of Friction. 
c. The First Law of Friction. : 


II.—Depressive, Exhaustive or Negative Ventila- 
tion by means of 


a. The Natural Heat of the Mine. c. The Steam-Jet. 
6. The Furnace. ad. Exhaust Fans, 


III.—Compressive, Blowing or Positive Ventila- 
tion by means of 


a. Blowing Fans. 


IV.—Questions and Exercises. 
V.—The Distribution of Air in Mines. 


a. The Quantity Required per Underground yf. The Ventilation of the Whole Mine. 
Worker in Non-Fiery Mines. g. Stoppings. 

6. The Quantity Required per Underground h. Doors. 
Worker in Fiery Mines. z. Air-Crossings. 

c. The Gases met with in Mines. j7- Splitting the Air. 

ad. Air-ways. k. Regulators. 


é. The Ventilation of Single Places. 


This is one of the most complete works on Mine Ventilatign published. It differs from other books 
on Ventilation in that it covers more ground than the laws governing the friction of airin mines. All the subjects 
involved from the Composition of Air to the best style of Stoppings and Air-Crossings to build, are exhaustively 
treated upon. ‘The different methods of producing ventilation are compared and the best form of furnace; 
the most popular fans, etc., are described in detail. The methods of ventilating single places and the whole 
mine are fully explained. It is a work that every mine superintendent, mining engineer, mine foreman, 
fire boss, and mining student should have among his books. It contains 155 pages and 53 illustrations. 


PRICE BOUND IN STIFF PAPER, POSTAGE PAID, 75 CTS. 


(To any part of the World.) 


PRICE, BOUND IN CLOTH, POSTAGE PAID, oe: See 


(To any part of the World.) 


ADDRESS 


THE COLLIERY ENGINEER Co., SCRANTON, PA. 


ges Remit by P. O. Order, Express Money Order, Bank Draft or Registered Letter. To wsure safe. transmission 


through the mazls, parites ordering should enclose ro cents extra for registering. Books frrwarded any othey way go at 
the purchaser's risk. 
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Study Mining at Home. 
a a ANY persons working 
aw in mines as well as 
those having charge of 
them, have long felt 
the want of a means of 
obtaininga knowledge 
of thetheory of mining 
. including Arithmetic, 
Mine Ventilation, Mine Surveying, 
Methods of Working, Mining Machinery, 
Machinery for the preparation of coal or 
the concentration ofores,etc They are 
up in practice, but find themselves handi- 
capped by their want of education in the 
sciences relating to mining. If they pos- 
sessed this knowledge they could perform 
their duties much more efficiently. 
Miners and mine officers who cannot 
give up their work to attend the ordi- 
nary mining schools can now study these 
branches and become proficient in them 
in The Correspondence School of Mines, 
Scranton, Pa., the largest mining school 
in the world. with over 1,000 students on 
its rolls. The method of instruction is 
by correspondence and is so practical and 
satisfactory that every student already 
enrolled will testify that he has been bene- 
fited. The tuition charges are reason- 
able, and when necessary, special terms of 
payment are given. Graduates are as- 
sisted to positions by the Employment 
Bureau of the School. 
only need to know howto read and write. 


Send for free Circular giving full partic > 


ulars. 


Study Mine Surveying At 
Home. 


LI, mine managers and 

mine foremen _ should 
know enough about Mine 
Surveying torun a Transit 
or Compass and Level so 
as to locate points; turn 
off chambers, or find 
levels, and also kuow how 
to plot their work. Then they will not 
be dependent upon a Mine Surveyor for 
every measurement and difference in 
level wanted. — It will alsosave their em- 
ployers much money, and make their 
services more valuable. You’ can 
learn Mine Surveying and Mapping by 
the method of The Correspondence 
School of Mines, Scranton, Pa., with- 
out leaving home, by devoting a few 
hours to study each week. In tak- 
ing the Complete Mining Course you 
learn enough of Arithmetic to qualify you 
to study Surveying To enter, students 
only need to know how toread and write. 
Graduates are assisted in obtaining posi 
tions by the Employment Bureau of the 
School. Send for free Circular of In. 
formation giving full particulars. 


Valuable Information For 


Prospectors. 


a= HE great majority of 
: men engaged in pros- 
pecting for the metals, 
feel. the want of a 
knowledge of Mineral- 
ogy, Assaying, and Eco- 
nomic Geology, and 
many who have follow- 
ed the business for years without being suc- 
cessful believe that if they had possessed 
this information the result would have 
been different. Heretofore there has been 
no way for working men to obtain this 
knowledge because they have not the 
means to attend the regular mining 
schools, or are deficient in the education 
to qualify them to enter such institutions. 
These difficulties are overcome by the 
Method of The Correspondence School 
of Mines, Scranton, Pa. It instructsin all 
the branches relating to mining. and has 
met with such pronounced success that at 
present over 1,000 pupils are upon its rolls. 
The Prospecting Course includes Mineral- 
ogy, Assaying, Economic Geology, and 
Prospecting. The system of instruc- 
tion is thorough and practical. Stu- 


dents study at home and lose no time | 


from work. To enter, students only 
need to know how to read and write. 
Tuition charges within reach of all. 
Send for /vee Circular giving full partic- 
ulars. 


To enter, students | 


canst! nena sling mee inser sn eases ostnsneseicanhenensipaetpeanicaeein genni S. 


URVEYING, both of 
Coal and Metal Mines, 
is taught in the Com 
plete Mining Course 
of The “Cette 
spondence School of 
Mines, Scranton, Pa. 
Students study at 

home and lose no time from work. To 
enter, students only need to know how to 
read and write. Graduates are assisted 
in obtaining positions by the Employ- 
ment Bureau of the School. Charges for 
tuition reasonable. Send for free Circu- 
lar giving full particulars. 


Learned at Home. 


Forem en— Wanted. 


OR competent Mine 
Foremen there is a 
great demand. 
Improvements 
in machinery 
and methods of 
- working cause un- 

educated foremen 

to surrender their places to better in- 
formed men, and no industry 1s ex- 
tending more rapidly and offers so 
many new openings. In these times 
of close competition it is necessary that 
a Mine Foreman be thoroughly informed 
in the latest progress in the art so that 
he can take advantage of every opportu- 
nity to increase production and reduce 
cost. Miners who will take advantage 
of The Correspondence School of 
Mines, Scranton, Pa, to learn the theory 
of mining, are certain to advance them- 
selves. A diploma is granted to those 
who pass the final examination and they 
are assisted in obtaining situations by the 
Employment Bureau of the school. To 
enter, students only need to know how to 
read and write. . Charges for tuition 
reasonable. Send for /rvee Circular giving’ 
full particulars. | 


Qualify ‘Yourself To Bea 


Mine Manager. 


INING offers 
plenty of positions 
at the top to be 
filled and there is 
always a demand 
for efficient mine 
superintendents. 

' Miners make a 
great mistake when they do not qualify 
themselves to be mine officers through 

The Correspondence School of Mines, 

Scranton, Pa. In this school you learn 

the theory of coal and metal muning 

without losing any time from work, as 
the method of instruction is by corre. 

spondence. Any man who will devote a 

few hours to study each week can in time 

obtain a thorough education in mining 


H 
have had the most favorable educational 


and make himself equal to those who 
advantages. To enter, students only need 
to know how to read and write. Gradu- 
ates are assisted in obtaining positions by 
the Employment Bureau of the School. 
Send for free Circular giving full partic- 
ulars. 


Do Not Be a Miner Always. 


T is not necessary to work 
all your life with pick and 
drill. If you will devote a 
few hours each week to 
study in The Correspond- 
ence School of Mines, 
Scranton, Pa., you can 

Pie prepare yourself to be 

a Mine Foreman or Mine Superintendent. 

The instruction is by correspondence, and 

students study at home and lose no time 

from work. To entet, students only need 

Gradu- 


to know how to read and write. 


adverse conditions with which they have 


the Employment Bureau of the School. 
Tuition charges reasonable. Send for 
free Circular giving full particulars. 


Study Mining at Home. 


PPORTUNITY is of- 
fered miners, mine 
officers, and others 
(who cannot afford 
to stop work and at 

tend school) to ob- 

tain a knowledge of 

as Arithmetic, Alge- 

| braic Signs, Mine Ventilation, Mine Sur- 
veying, Mine Mechanics, Methods of 


Working, Geology, Prospecting, etc. 
in The Correspondence School of 
Mines, Scranton. Pa. It is the largest 
mining school in the world having over 
1,000 studentsupon its rolls. The method 
of instruction is both practical and popu- 
Jar, and the Schoolgrows with great rapid 
ity as those who are taking the different 
courses inform their friends and acquaint 
ances how greatly they have been bene- 
fited and how well they are satisfied. 
Students study at home and there is no 
time lost from work. The tuition charges 
are reasonable and where necessary special 
terms of payment are made. Graduates 
are assisted to positions by the Employ- 
ment Bureau of the School. For miners 
who wish to get away from the pick and 
drill and for mine officers who want to be 
_ thoroughly qualified to overcome all the 


) 


to contend, and to understand the machin- 
ery they have in use. etc., it is the chance 
of a life-time. To enter, students only need 
to know how to read and write. Gradu- 
ates are assisted in obtaining positions 
by the Employment Bureau of the School, 
nee for free Circular giving full partic- 
ulars. 


Co 


Get a Mine. Manager’s ot 
Mine Foreman’s Cer- 
tificate. 


~ O not suppose 

} that The Cor 
}) respondence 
School of Mines, 
Scranton, Pa., 
was established 
only to assist 
miners to obtain 
Mine Managers’ and Mine Foreman’s 
Certificates. Its object is to give them 
a thorough education in the theory of 
mining and the sciences related to it. 
But many of the students pass the State 
Examinations before they have gotten 
through more than one-third ofthecourse. 
If you want a Certificate take a Complete 
Mining Course and devote a few hours to 
study each week and you are certain to 
obtain it. Send for free Circular giving 
full particulars. 


A Bonanza for Prospectors. 


AN you think of any- 
thing of more import- 
ance to qualify you to 
successfully prosecute 
the search for the pre- 
cious metals than a 
knowledge of Mineral- 
ogy, Assaying, and Eco- 
nomic Geology, and of what leading Geol- 
ogists and Mineralogists believe to be the 
rules which should govern Prospectors in 
looking for veins and deposits. When you 
can obtain this information at a trifling 
cost and by ‘devoting a few hours each 
week to study do not fail to get it. A 
course in these branches has been estab- 
lished by The Correspondence School of 
Mines, Scranton, Pa. which instructs 
by the sending of Instruction Papers 
accomnpanied by Question Papers to the 
students and then corrects their answers 
until they are proficient in the branches 
under study. This is the largest mining 
educational institution in the country 
and has over 1,000 students upon its roll. 
‘This method of instruction is very prac- 


Surveying may be | ates are assisted in obtaining positions by 


tical and popular and the school is grow- 
ing very rapidly, as those who take the 
respective courses advise their friends 
how much they have been benefited and 
how well they are pleased. ‘To enter, 
students only need to know how to read 
and write. Students study at home and . 
lose no time from work. Send for /ree 

Circular giving full particulars. 


————————_— 2 


Study Mineralogy, Assaying, 
and Economic Geology at 


Home. 


HE sciences of Mineralogy, 
Assaying and Geology, 
should be known to Pros- 
pectors. Heretofore the 
practical men engaged in 
the search for the precious 
metals have had no means 
of obtaining this informa- 

tion. These branches are now taught by 

The Correspondence School of Mines, 

Scranton, Pa. ‘This is the largest mining 

educational institution in the world and 

has on its rolls over :,ooostudents. The 


‘instruction is thorough and gives the 


student such a knowledge of prospecting 
asenables him to secure much better re- 
sults in his work The student studies at 
home and loses no time from work. To 
enter, students only need to know how to 
read and write. Send for /vee Circular 
giving full particulars. 


$$ 


Qualify Yourself to Prospect 


for the Metals. 


ROSPECTORS should 

take advantage of 
every opportunity to 
qualify themselves for 
the more successful 
prosecution of their 
business. They will 
be better qualified if 
they have a knowledge of Mineralogy, 
Assaying, and Economic Geology which 
they can obtain in The Correspondence 
School of Mines, Scranton, Pa., the largest 
educational institution devoted exclusive- 
ly to the instruction of coal and metal 
miners, prospectors, etc., in the world, as it 
has upon its rolls 1,000 students. It has 
recently established a course for pros- 
pectors. To enter, students only need 
to know how to read and_ write. 
Tuition charges are reasonable. Students 
study at home and lose no time from 
work. Send for free Circular giving full 
particulars. 


Machinists Should Study the 
Theory of Mechanics. 


BUSINESS does not exist 
in this country which of- 
fers more chances for 
promotion than that of 
machinery construction, 
but only those can be 
advanced who are quali- 
fied to fill the higher 

positions. The machinist cannot expect 

to be promoted unless he understands 

Mechanics and Mechanical Drawing, but 

if he will qualify himself in these 

branches there is no limit to the promo- 
tion and success he may attain. Ma- 
chinists can study thetheory of Mechanics 
and Mechanical Drawing without losing 
any time from work by the method of 

The Correspondence School of Mechan- 

ics,Scranton, Pa. This school has been 

recently established for the education 
of machinists and those engaged in run- 
ning and in taking care of machinery. 

To enter, students only need to know how 

to read and write. Tuition charges reason- 

able. Send for /rvee. Circular giving full 

particulars, | i 
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MACHINISTS, 
ENGINE DRIVERS, 
FIREMEN. 


OR OTHERS EMPLOYED ABOUT MACHINERY 
CAN QUALIFY THEMSELVES 


FOR BETTER POSITIONS AND MORE PAY 


BY TAKING A COURSE 


MECHANICS AND MECHANICAL DRAWING 
THE CORRESPONDENCE SCHOOL OF MINES. 


Tuition is by correspondence. Students study and recite at home at times that suit them best. No text-books to buy. Any man 
can take the course if he can read and write. First class instructors. Cheapest and Best School in the country for ambitious workingmen. 
Send for free Circular of Information and learn how easily and cheaply you can educate yourself. Address, 


THE COLLIERY ENGINEER CO.., Coal Exchange, SCRANTON, PA., 


“SWAN AND FINCH COMPANY, C'STING ENGINES, 


REFINERS AND DEALERS IN SQLE MANUFACTURERS 


LUBRICATING AND BURNING OILS, «2 scttmee 


OF CONVEYING, ELEVATING AND 
151 MAIDEN LANE, NEW YORK. SCREENING FINE COAL. 


SPECIAL ATTENTION GIVEN TO MINE TRADE. eke 
SEND FOR QUOTATIONS. EAGLE IRON WORKS, 


DES MOINES, IOWA. 


J. HERBERTSON'S SONS, 


MANUFACTURERS OF 


STEAM ENGINES 


Positive. and Friction Gear. 


HOISTING MACHINERY 


and general supplies for coal mines, 


Pit Cars, Pit Car Wheels, 


——---- I ae ae aneamaesaneesreme — —s 


STEEL MINE RAILS. 


PENNSYLVANIA STEEL COMPANY are prepared to furnish promptly Light Rails 


weighing 12, 16, 20, 25, 30, 35, 40, and 45 lbs. per Yard, with or without spikes and steel splices. 


| 
| 


Write for prices before purchasing elsewhere to ———— 
' PATENT AXLE AND WHEEL. 


Pennsylv ania St eel C ae Section, Po Street, Philadelphia, or 


———————— | = Frogs and Turnouts, 
THE GLOBE 2 ECTOR.|Phila. & Reading Railroad rege 


N 


Brownsville, Pa. 


NEW YORK, PHILADELPHIA, 


AND ALL POINTS IN THE 


Schuylkill and Clearfield Regions. 


Repairing of machinery prompt 
ly done. 


FAST TRAINS, ELELEGANT COACHES 


Py, Ventilation for Mines 
i THE CLARK 


7 CXHAUST VENTILATING FANS 


PRICE LIST. Lad THIS IS THE ONLY 


meee Price v= | Miroagh Daily Sleeping Car Line 


ag res os Steam’ 


ATLL) 


| . 
ear eats te lait | Best in the World. 
y 500 4.00 * 
2 3 7 8 *500 | PHILADELPHIA, WILLIAMSPORT, _ BELL, LEWIS & YATES COAL MINING Co. 
Ry: 1% 4 i 2 PHILIPSBURG, AND CLEARFIELD Dunois, Pa.. March 6, 1888. 
5 | . 1%, | — 2500 12.00 Gxo. P. CLARK, Es@,, WINDSOR Locks, CONN. 
6 2% yA | 800 3500 15.00 We are still using the No. 3 five foot Fan we purchased from. - 
ae Bound Brook Route. you for special woEk tp ventilating headings now detached from 
A ie RRR 9: ssid NTN OE | able-of displactia more air than wa expected of 1. Vee, me 
a eo 
THEY OCCUPY LITTLE SPACE AND WORK UNDER ANY AND pleueuts in nayinar that it is very sa tintnetont and can cheerfully 
ALL CONDITIONS FREQUENT EXPRESS TRAINS BETWEEN recommend it. Yours very truly, 


LUCIAS W. ROBINSON, 
DISCOUNT TO THE TRADE PHILADELPHIA AND NEW YORK Supt. Bell, Lewis & Yates Coal Mining Co. 


FRGLE LUBRIGATOR COMPANY MFRS Parlor Cars on all express trains and sleeping Cars on mid Leb iver — inforinakion and Comnges to 
j *) | night trains in both directions. 


GEORGE P. CLARK, Mrr., 
PeeVELAND; ORIG. | |*+eRe er aoe, | Bor Winsor Locks, Conn. 


THE COLLIERY ENGINEER : Nevers 1892. 


xv1 


MANUFACTURERS OF 


ENDLESS AND TAIL ROPE ee 


HOISTING ENGINES, 


~: eS _ | Elevators and Conveyors, Sheave Wheels, 
ay ae Self-oiling Chilled Car Wheels, Car 
Irons,and Mine Cars Complete. 
Also manufacturers of the 


MITCHELL PATENT COAL TIPPLE, 


and mine supplies of all kinds, 
Estimates made on machinery complete and results guaranteed 


bn 


Vit <é 
‘Ay i} a ‘ ye 


Si 


FLT Dy 


+ ar Everything that <i our brand is of the very best quality | HINTS T0 POWER SERS. 
fT N A EX Po LO SS | V ES Plain and Practical Pointers free from high Science 
intended for the man who pays the bills. By 


ROBERT GRIMSHAW, M. E., Etc. 
$1.00. 


AND ELECTRIC 
BLASTING APPLIANCES peer fe 


ARE USED EVERYWHERE WITH THE HIGHEST SATISFACTION. 
process of protecting pipe or rope in bore-holes wd 
Also for Diamond drill boring. Diamond drills for 

EVERAL TIMES OVER.” 
. 3 sylvania. 
SAMUEL McEACHEN, 
Drilling Expert, 
GENTLEMEN : 
The machine has paid for itself several times over. 
WATSON & STILLMAN. 
can obtain a patent, WITHOUT CHARGE. 


OUR PRICES ARE RIGHT. — 
SEND FOR CATALOGUE. 
ETNA POWDER COMPANY, CHICAGO, ILL. enuT| N T0 ‘DAI DILL ERS. LLERS. 
A. O. FAY, Presipent. W. B. LEWIS, Vice-PREsIDENT 
| A Fs A ade All drillers and others are notified not to use.my 
é h cementing, as it is protected by patents. 
Contracts taken for all kinds of steel drill work. 
he a hand or other power sold. Write for prices and par- 
ticulars. All work warranted. Best references in Penn- 
d ) NeEw York«, June 17th, 1891. 
a se Our engineer informs us that he has already made as good as new nearly 100 Sihalirdn: PA. 
Yours truly ‘*30 years successful practice.” 
WM. CAMPBELL & CO. Sg ge SOS ay ly) age ne agape roman ae 5 ae ape aereon aes 
RGN PIR! Secured Without 

The Morse Valve Reseating Machine saves A NEEDLESS AMOUNT OF BOTHER AND EXPENSE e ATENT Fail or Delay. 
Send Rough Sketch or Model and I will tell you whether you 

15 years experience. 

ke s Peery 
hm L ° BEL I * 

621 Seventh St.. WASHINGTON, D. C. 


in keeping valves from leaking. 


ONE THOUSAND REFERENCES OF PEOPLE WHO USE THE MORSE VALVE 
MACHINE ON APPLICATION TO 


: achat 
THE LEAVITT MACHINE CO., Orange Mass., U. S. A. A. Wyckoff & Son, 
ET one ale bes Roe on cs. ie bie belRig, 199 Bast Cheming Place, ELMIRA, N.Y. 


MANUFACTURERS OF 


PATENT 


STEAM Pipe GASING, 


FOR UNDERGROUND STEAM PIPES. 


Two staves removed to show the lining between the inside and outside 
staves of our Patent Steam Pipe Casing. 


ALSO» MANUFACTURERS 


; A Money Saver 


A New Book. Size 7 ¥, x61 Z inches. Modern and practical 
for the progressive mill man or mechanic. Sent to those interested, on request. | 
The Goulds Mfg. Co., Seneca Falls, N.Y. Warerooms, 16 Murray St., NewYork. woo D Ww AT E R P i P E, 


Mention this paper. 


HOISTING AND HAULAGE ENGINES, 


| COLLIERY MACHINERY, BOILERS, ETC. 
Allison Cataract Steam Pumps, ee 
FOR GOAL AND IRON MINES, COKE WORKS, 


High Pressure, Compound, and Condensing, with or without the NEW ISOCHRONAL VALVE-MOTION AND GENERAL WATER SUPPLY. 
POWDER MILL MACHINERY A SPECIAL/TY. | 8x0 ror Catatocuns anv Price Lists. 
For estimates address JOHN MULLEN & SON, SHamoxin, Pa. | &. A. KINGSBURY, :AcT., 313 Spruce St., SCRANTON, Pa. 
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THE MURRAY AUTOMATIC CAGE THz BELLIS MINING COLLAR 
SIMPLE, STRONG, __ n MINE USE. 
CHEAP, 4° SAFE. 


No expensive preparations are required in the shaft. 
Does away with extensive scaffulding so common about mine 
head-works, with plates and tipples. 
IT MAKES MONEY BY PERFORMING THE LABOR OF 
FROM TWO TO SIX MEN. 


THE BEST COLLAR MADE FOR 


CURING AND PREVENTING - 
SCRE SHCULDERS, 


SEND FOR PRICES. 


W. L. BELLIS, 


CLEVELAND, 0. 


77 MICHIGAN ST., 
For particulars address, 


ALEXANDER BROS., Sole Manufacturers, 


MURPHYSBORO, ILL. 


RELATING TO THE 


MINING OF COAL 


IN PENNSYLVANIA. 


a 


Being a Collection of the Constitu- 
tional Provisions, Statutes, and 
Decisions relating to Coal 
Mining in Pennsylvania. 


CMI C 
Pay NEW ORLEANS,LA.S7 CARONDELETST, 5 
PF HAVANA, cuBA. 116% CALLEDELAWIBMA: (S 
Gee ee ee 
ED STATESSSCOTLAND,ERA| 


BY ALBERT B. WEIMER. 


CONTENTS—STATUTES. 


1. ANTHRACITE KEGION, 7 Boys and Females. 


‘ 8 Liability of owners.  « 
1, Application of the act. : “ne » oe 
2 Inspectors und iuspection 2 Stretchers.eae. 


THE EXETER MACHINE WORKS, 


* 


Pirrston, Pa., MANUFACTURERS OF 


GEARED AND DIRECT- ACTING HOISTING: ENGINES, 
INSIDE HAULAGE MACHINERY, © VENTILATING FANS, CONVEYORS AND ELEVATORS, 


TUBULAR, CYLINDER, AND. LOCOMOTIVE BOILERS, 10 Reports. 


CAR-WHEELS, AXLES, AND MINE-DRILLS, districts. 11 Penaiti 
: : 3 Surveys, Maps, and Plans, mE Arie ek 
AND ALL MINE MACHINERY AND CASTINGS. 4 Shafts, Slopes, Openings, 4,1” Applica 1OPGER = ae 


and Outlets. 
5 Boilers and Connections, 
Machinery &e. 


1V. Inspectors’ hey 
V.. Female: Labor. 


PLANS FURNISHED AND CONTRACTS MADE FOR COMPLETE BREAKER OUTFITS. WRITE US FOR PRICES. ort. 


6 Wash-houses. 
7 Ambulances and Stretchers. 
8 Certitied Mine Foremen. 


VI. Protection ot Mines. 
VII. Drainage. 
VIII Underground Ways. 


MINING, RAILROAD, AND MILL SUPPLIES 


IX. Warrants tor Coal Under 
River Beds. 
X. Wages. 

1. Preferencesand Liens. 

2. Time and mannerof Pay- 
ment. 

3. Basis of Payment in An- 
thracite Region. 

4. Methods of Payment in ‘Bi- 
tuminous Region. 

5. Payment of all Cleaned 


9 Empioyment of Boys and 
Females. 

10 Ventilation. 

11 Props and Timbers. |. 

12 General Kules. (58 in num- 


THE BURNET COMPANY, 


MANUFACTURERS AND DEALERS IN 


r. 
13 Inquests. 

14 Returns, Notices, &@. 
15 Injunetion. 

16 Arbitration. 

17 Penalties. 


RUBBER AND LEATHER BELTING, 


eye Coal 
18 Definition of Terms. : 
HOSE PACKING AND MECHANIGAL RUBBER GOODS — f stares, otra 
3 3 a | 20 Clerks. XI. Voluntary Tribunals of Com 
ciliation. 


Il. BITUMINOUS REGION, 


1 Maps and Plans. 

2 Ingress and Egress. 
3 Ventilation. 

4 Openings of 
lands. 

5 Mine Inspectors, 
6 Mining Boss. 


XII. Mortgages. 

XIII. Equity Jurisdiction. 

XIV. Partition of Mineral Lands 

in Luzcrne County. 

ser eecon Against Minera) 
8 


nds. 
XVI. Mining Companies. 


DECISIONS. 


I Surface Support. VIL. Refuse. 
II. Title to Coal by Adverse VIII. Destruction of Springs, 
Possession, IX. Pollutions of streams. 
TTI. Sale or Lease. X. Ro) alties as income or Prin 


IV. Taxation. cipal. 
V. Relations of Owners of Dif- XI. Rights of Life Tenant. 
ferent Levels. XII. Particular Leases Construed, 


VI. Boundaries. 


This comnvilation of the laws of Pennsylvania relating to the 
mining of cval is made at the suggestion of the managers of sever. 
al large collieries and its primary object is to place in the handsot 
mine foreme.. and intelhgent miners a manual for their guidance 
in the practical werking of the mines. Notes have becn added to 
the various statutes containing references to the cases in which the 
acts have been construed. A number of opinions of the Attorney- 
General, not heretofore published. are also included in the notes. 
The decisions on general subjects, such as surface support, adverse 
possession, the sale and leasing of coal. have been euleted under 
their appropriate héads. and the facts of each case and the prin- 
ciples involved are stated somewhat in length. 

The following commendations are from judgesin mining eoun- 


SEND FOR CATAL JGUE. 


C. ESCALANTE, Manager. 77 MAIDEN LANE, NEW YORK. 


PATEN T SELF-OILING C!R-WHEELS, AXLES, CAR- 
IRONS AND MINE CARS COMPLETE. 


Adjoining 


ALL STYLES AND SIZES. 


We make a specialty of this work and are prepared to name 
lowest price and guarantee our work. . Au 

Ample capacity ; can doyour work on short notice. 

Send specitications and get our price before you purchase. 


STAR MANUFACTURING CO., 
: NEW LEXINGTON, OHIO. : 


WHY PERMIT 


SULPHUR. WATER 


TO EAT UP.YOUR BOILEKS WHEN YOU CAN PROTECT THEM AT A_ TRIFLING 
EXPENS=S BY USING 


THE PITTSBURGH BOILER SCALE RESOLVENT, 


WHICH WE GUARANTEE WILL 


PREVENT CORROSION AND SCALE ? 


WRITE TO US FOR PARTICULARS AND PROOF. 


PITTSBURGH BOILER SCALE RESOLVENT CO, 


PITTSBURGH, PA. 


es: 

“T have carefully examined the book on the law of Mining im 
Pennsylvania, and am highly pleased both with the division and@ 
arrangement of the subjects and their treatment. It cannot fail te 
be a useful book, not only to the legal profession, bua also to those 
practically engaged in mining.’”’ Hon. Charles E, Rice, Presadent 
Judge of Luzerne County. . 

“Asa compilation of the laws relating to the mining of coal in 
Pennsylvania this book 1s timely and of great value. It ought to 
have an extensive sale especially in the mning counties of the State 
not only among the members of the bar, but also among others in- 
terested in the practical working of coal mines,” Lien. Lucien W 
Doty, President Judge of Westmoreland County. 


PRICE, Leatherette, ; ‘ é 
«Sheep, . b ° 
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$1.00 
» 2.00 
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FOR SALE BY 


THE COLLIERY ENGINEERCO., 
SCRANTON, PA. | 


anes | THE: COLLIERY -ENGINEER. 
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(REGISTERED TRADE MARK.) ei 


RESISTS THE ACTION OF 


ACI DULATED MINE WATER | 
CHEMICALS, ETC., BETTER THAN ANY OTHER. = 
| , PUMP BARRELS. ; 
pile eae Rane roe) Paes cea | 


BOLTS AnD NUTS, es 
SCREENS AND CHUTES. =n 
- Perfection Bronze Castings for. Sulphite Process. ah 


GENUINE BABBITT AND ANTI-FRICTION METALS. 
BRONZE, COPPER, AND BRASS CASTINGS. 


WIRE CLOTH OF EVERY DESCRIPTION. 
Eastwood ire Manufacturing Company, Sindh Sona IN... J. 


mes N IN VAAN EAA NEE BEANS EAARAN BAA ANSAAAAASAAAANSEVAAAASAAA AAA SEAR RASAA AAA AA 
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FOR ALL KINDS = DYERY PERSON 
| i d in um il ing 
OF SERVICE. XV itowa ave a copy of the 


| 


PATENT Colliery Engineer Pocket-Book 


CHILLED OR UNGHILLED. A NEW BOOK 


E ALSO MANUFACTURE 


pa AN un AL MINNIC 


GRAVITY PLANES 


WRITE FOR ESTIMATES. 


Trade i 


9 
. (Patented June 1, 1880.) 
a (THE ORIGINAL RING PACKING.) 
Self-lubricating steam and water-\ight, less friction than any other known Packing. None genuine | 
== without this trade mark and date of patent stamped on wrapper. All similar Packings are Imita- 


tions. In ordering give EXACT diameter of Stutting Box and Piston Rod or Valve Stem. 


THE GOULD PACKING CO., East Cambridge, Mass. A COMPREHENSIVE TREATISE ON 


* ALBION CHIPMAN, TREAS. we . . 9 
== |The Laying-out and Working 
Yj WH | a is ’ 
gene of Gollieries. 


fe 
BY CALEB PAMELY. 


hol nage get 
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Z ZT Wj Designed as a book of Reference 
THE CYCLONE DRILT, | ™ (Lollicry Managers ana 
for the Use of Coal- 
Is THE BEST COAL MINING DRILL ON EARTH. ini 
THERE IS NO OTHER “JUST AS GOOD.” IT CUTS Mining Students. 
ES LA BOR IT CUTS FASTER AND EASIER THAN ANY OTHER DRILL NEARLY 500 PLANS, DIAGRAMS, AND ILLUSTRATIONS. 
IT SAV KNOWN. NO MINER CAN AFFORD TO DO WITHOUT IT. 
Chapter, Pages. lMllustrations. 
For full description of this wonderful Drill see page 23, August number of THE COLLIERY ENGINEER. (Sheppard pat. No. 473,788, Vo —-GQOONORY «s.-sacessusecctecces ecSicice Re ee 3 ; 
April 26, 1892,) Send $10 for sample (a complete machine) to Il.—Search for Coal............... “RE RR 31 
III.—Shaft Sinking. ..............0..... Bei ieekeakisghoues 20 
THE CYCLONE a AGHINE C0 (F. T. BITTENBENDER and C. §. SHEPPARD, Sole owners of patent and _ IV.—Fitting up the Shaft and 
ag manufacturers.) Sarface Arrangements..48......... aces 34 
s ; V.—Surface , 68.60. BEET bits ctvasaesais 6 
All Infringements will be vigorously prosecuted. Get the Genuine NANTICOKE, PAL VE Wrntesingoad Walling 210 745 
ViIlI.—Narrow Work and......... 
Methods of Working...86.................. 84 
VIII.—Underground Conveyance33B.................. 36 
Te DPT RAMBBWO seo ccvevicccccccscccscodapesce ie ciciinsvillon aah aces 38 
X,—Gases Met with in Mines...'79.................. 30 
XI, —Friction of Air in Mines.. 39 ER IN 
NS Cae XII:.—Surveying and Planning...48.................. 33 
XIKIfI, i eee and wee 
aac y Ty ee Ey } j = amp Detectors.............2L......ccccccccess 23 
ij —-- XIV, --Sundry Operations, Etc.....65.................. 68 
xv ~Miscellaneous Questions... ‘ 
and ANSWEYFS.............c000 TL dideencienaseniins 4 


Appendix.—Summary of Report 
ee ser on Ac- 
Cidents im MAimes 4.....6... 12 oicccc cece ccccees 


' Possesses 


Cable chain 


This is the most complete all around work on Coal Min- 


ing published in the English language. It contains nearly 
. Strength and 600 pages and 500 illustrations. The thoroughness of the 
made. of ; steel. Durability work is shown by the fact that the chapter on “ Narrow 


Work and Methods of Working” contains 86 pages and 84 
plans and diagrams. No library of Coal Mining Books is 
complete without it. 


WE HAVE THE LARGEST LINE OF CHAIN Back Se IN THE WORLD. Price, postage paid...... sccenerngremnnnsn $8.50 
ME Rs ae ee Me ee ek ae ee ee eee ee I ee ee ee ee ee ee ae eee 0 any part of lhe World. 
a . “'\|CHICAGO.BRANCH,| | FOR SALE BY 
Damapeoule fl ok JEFFREY MFG. C0., A 4B South Canal s+, THE GOLLIERY ENGINEER CO., 


Catalogue and Prices. 372 E. First Avenue, COLUMBUS, O. er Wed bican Lan 4 8 wet yore AC CBANTON, PA. 


; 


BRASS WORK AND MINE SUPPLIES, 


MARSAUT, CAMBRIAN, .BONNETED CLANNY, MUESELER, 
ASHWORTH-HEPPLEWHITE-GRAY, HOWAT’S DEFLECTOR, 
BOSSES, AND DAvy NOs. 4 AND 10. 


ANEMOMETERS. BIRAM’S 6”, 5” and 4” made strong and durable and 
‘CASILLA’S, with or without Minute Glass. 


ig ewe 4 ) BAROMETERS, MINE WATER- GAUGES AND 
laa EXHAUST INJECTORS. = 


WASTE, BRATTICE eet AND BOILER COM- 
PCUND. 


JAS. M. EVERHART, 


SCRANTON, PA. 


Send for Circular. 


Si iH 
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No. 3 Improved Machine. 


SEND FOR CIRCULARS AND PRICE-LIST. 


Te RALD LAW ted DUNN Go. 


q a he Mi: | 44 DUPLEX 
: = | Wie ee 1 STEAM Pum. 


ih Pie... ae ; eae’ ull 3 | 
PUMPS OF EVERY Pere nas gm 197 & 199 SO.CANAL ST)| 
£ Pumps Oren’ J CIN GUNINATI,O+( cnipacaue:s 


= True to a. sound, solid, free from blow-holes, and of great strength. Nes | 
Stronger and more durable than iron forgings in any position or for any service whatever. 
> ih E E L 20,000 KNUCKLES FOR M. C. B. STANDARD CAR COUPLERS, 


60,000 CRANK-SHAFTS and 50,000 GEAR-WHEELS of this steel now running prove this. 


Cressheads, Rockers, Piston Heads, etc., for Locomotives. 
STEEL CASTINGS of every description. 
SEND FOR CIRCULARS AND PRICES TO 
CHESTER STEEL CASTINGS COMPANY, 
Works, Chester, Pa. Office, 407 Library Street, encase aie 


EsTABLISHED 1847. 


A. WHYITINEHY & 


Callowhill Street from 16th to 17th Streets, Phijadelphia, Pa. 


CHILIL_LED CAR- WHEELS 


In rough, bored, or on axles, for every kind of service. 


MINE-CAR WHEELS ot all sizes with hubs either solid or for self-oiling. Descriptive circular with cuts furnished on applica- 
tion. CASTINGS of wheel iron, CHILLED. or UNCHILLED, for dies, crushers, etc. 


maim FRANKLIN IRON WORKS, 


Allison’s Cataract Pumps, with or 


petitions leochrotial Movement. | PORT CARBON, 

proved Piston Pumps 
Double-Pl Pumps. 

ee ae Robert Aftisded & Sons, 
Air-Compressors, single or double, 

all sizes. MANUFACTURE ALL KINDS OF 


Corliss Engines, from 16x20 to 32x64. 


ralcical aia eenm Machinery, Steam-Engines, Horizontal and Vertical. 


achinery for Cable Railroads with 


d lve Engines and Link- 
Soot or Gosline yeginee AG~ SEND FOR SPECIAL CIRCULARS. bs 


SAFETY LAMPS. of all patterns including EVAN THoMmas’ mae 3 


1 Pade titties wal vert little advertisement implies more than you might suppose. 


HOISTING ENGINES, 


GEARED AND DIRECT, AND 


VENTILATING FANS, 


-ALL VARIETIES. WRITE US AND SEE. 


CRAWFORD & M’CRIMMON, 
BRAZIL, INDIANA. 


MINERALIZED Brattice-GLOTH 


for Doors, Hanging Cloths, Curtains, Air Stops, Ete. 


MADE OF PROOFED AND ANTI-ROT PREPARED FLAX. 


Sere than sail cloth, which it will outlast ten 
times over, and far more effective. 


FLUTED RUBBER BELTING, 


will not slip. The best Rubber Belting ; and all 


other articles in MECHANICAL L RUBBER ot the highest class. 
MINERALIZED RU BBER 60.4 18 Cliff St., - York, 


AGENTS WANTED. 


LAFLIN & RAND POWDER CO., 


MANUFACTURERS OF 


"BLASTING *° MINING POWDER 


_ ALSO, THE CELEBRATED BRAND OF 


ORANGE LIGHTNING, 


AND OTHER SPORTING POWDERS. 


Magnetic and Electric Batteries, Battery Fuses, High Explosives 
all Grades, Safety Fuses, Caps and Cap Crimpers. For § At by, 


JAMES MUIR, Pottsville, Pa 


wa oP té | SE eS 
PATENTS, 5-4" 
patent depends largely upon the an preparation of the speci- 


fication and the claims,” and therefore upon the ATTORNEY. 
Correspondence solicited. References Furnished. 


JAMES A. WATSON, Patent Attorney, 


931 F Srreer, WASHINGTON, D. C. 


~ CLEVELAND MINERAL WOOL 60, 


MANUFACTURERS OF 


_ SECTIONAL PIPE AND BOILER COVERING. 


ASBESTOS MATERIAL. 3 
Mineral Woo! in bulk for building pur- 
poses and insulation. 
15 Sours Water Srreet, CLEVELAND, OHIO. 


AIR COMPRESSORS 


NORWALK IRON WORKS CO, 


SOUTH NORWALK, CONN. 


A DIPLOMA FROM 
The Correspondence — 
SCHOOL OF MINES 


IS FIRST-CLASS EVIDENCE OF 


MINING OR MECHANIGAL ABILITY. 


Its cost is careful study and an amount of money that any - 
‘ambitious workingman can aflord to pay. Send for Free Circular / 
of Information, YOU STUDY AT HOME DURING saci 
SPARE TIME. 


efanuisnen 1860. 
THE COLLIERY GUARDIAN 
AND JOURNAL OF THE COAL AND IRON TRADES, 
PUBLISHED EVERY FRIDAY IN LONDON, ENGLAND. 
) Single copy, by post, 14 cents. Annual subscription to U. 8. 


(post-free) £1 10s. 6d. per annum. Checks and post-office order 
to be made pay ale to 


H. KIRBY ATKINSON . 
49 Essex Street, Strand London, W. C. 
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November, 1892. «THE COLLIERY ENGINEER. ool ge 


= | ie aes eee = ‘ ‘THE COLLIERY ENGINEER. BERD TR tee: SU DVORIDEE: LOGR. 
YD lee > Oa 
SOAIFE FOUNDRY AND MACHINE CO.,LTD.) 2 co ies 
ui | AS Loe 3 
PITTSBURGH, PA.,, Ls = x \ Ane Ni; nee : 2 O 
Engineers, Founders, and Machinists o ¢ wt = ©CHrORATING 1 ares 
| - Sole Manufacturers of the , e: 2 : pa ee : ks ya 7 Sie rae ¥ rea mn = : ~ 
_ -DIESCHER PATENT (¢9 & bane ass ty mg oO 
323-5 e zU> 
COAL JIG?z: cat iy iy cZim 
; 7) 7 m Oo 
for removing. all impurities from coal. + Lil é- Se i Ae MILLING Bi MINING MACHINERY e | o a A 2 | 
Goal Crushers, Blerators, and ss ba 2 Li] = ite Gy ‘AND ALL OTHER PURPOSES mr | coe om ; = 
£7 8 “CAO, moe Kk OoSo Rr 
HIN ' »OOKEPLANTS. ? © i ~ 3 
COALWAS AND 2 i m a aa: 
_ CRANES operated by- ee steam, or hydraulic pressure. YN. i C= . iP aes Fr a s 
All kinds of GEARING and Power Transmitting Machinery. PERFORATED | 


ESE FOR USE IN 


Y cont Rina scien, and unfinished, up to 40 tons weight. : > E R F ‘0 R AT O R =a O F | rd L L M 3 - A L S 


ae : COAL AND ORE SEPARATORS, 
THE ATLANTIC DYNAMITE 60. S | Ore Stamping and Dressing Machinery, In Stamp Batteries, Heavy Steel and Iron Plates and 
Fixed and Movable Screens, Mining and Smelting ‘Works, : Cylinders for Screening, 


| | 3 at Jigs, Trommels, Reduction and Concentrating Ore, Coal, Stone, 
ri G i EXPL Washers, and Sizers of all kinds. Works, Ete. Phosphates, Ete. 
) i : | satel "PERFORATED TIN AND BRASS OF ALL SIZES. 


‘region. f LLER, || PRESS PLATES, “any ae and thickness required. pee ner 
G. W. 5. FU tbe ee Se ales id cine “PRICES AND SAMPLES ON APPLICATION.| ~ sRoNas 


AGENT, 


4o2 Lackawanna Ave, SCRANTON, PA.| THE HARRINGTON & KING. PERF. CO., 


MAIN OFFICE AND WORKS, 222 TO 240 N. UNION ST., CHICAGO, TLL, U, S. A. 
Prompt shipments from stock.. | | Eastern Office, Nc No. 284 Pearl Street, New York. 


A = SEES 


“The Moosic Powder (0., 


ania Nos. 1 AND 2, COMMONWEALTH BuiLpIne, 


ae SCRANTON, P 
MINING AND BLASTING 


Made at the Moosic and Rushdale Works. 


sre corte will be made with dispatch, direct from the works, of 
made wder, to any operators in the Lackawanna and 
Weenniny coal fields. 
ll assortment of the various brands of the 


LAFLIN & RAND POWDER CO. 'S 


BREESE ES Rpt a SS me tee hee -| ORANGE GUN POWDER 
P1 I_A‘’T BE if R ON » Ya Vf ASH KE RS ELECTRIC BATTERIES, FUSES the EXPLODING BLASTS, 


A SPECIALTY . REPAUNO CHEMICAL CO.’S HIGH EXPLOSIVES. 
EVEN .IN GAUGE. : SMOOTH AND WELL FINISHED. nr 6 Na A ee tree 


CUT FROM NEW PLATE, ROLLED EXPRESSLY FOR THE ,PURPOSE 
A NRY BEL N, ‘ 
a MILTON MANUFACTURING CO., MILTON, PA. im Pi ik . JR 5 


SOLICITOR OF AMERIGAN AND FOREIGN PATENTS, re 


IN ACTIVE PRACTICE TWENTY- TWO YEARS. REPAUNO CHEMICAL COMPANY’S 


WASHINGTON, — High Explo SiVeS. 


ESTABLISH Ec 1868. 


COR. F. AND FIFTH STS. 


’ - is —_—_— 
SS yIihir 3 
beat ‘4 
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General Agent for the Wyoming District. 


eyo) 
| ue FULL INFORMATION 
LETTERS PATENT Fy cw ‘| No. 18 Wyoming Awenue, 
a a MAT ea, as to costs and requirements in securing 3 ee 
procured in the United States and foreign, = a en ep cot ae inventions, caveats, Ake! SCRANTON, PA. 
tries, trade-mark, label, caveat, TRA RAE trademarks, etc., SENT FREE in 
spor apnea protection secured : a pamphlet form on request : said TRIED: NEONAD DAE. BULDING. 
searches mide’ and opinions 1 Bote = pamphlet naming, ay refer- 
given upon validity andon S—S—S—SSS ences, some or my | 
2 l tat THOMAS FORD......c0s.ceseeves Pittston, Pa. 
spear dia | | __clientsin ile tice og AGENCIES. Joun B. Suir’ & Son...Plymouth, Pa. 
Norris’. New Patent Office Building. Erected 1880. F, V. ROCKAFELLOW.,........Wilkes- Barre, Pa. 


PENNSYLVANIA ‘DIAMOND DRILL AND MANUFACTURING Co, 


BIRDSBORO, BERKS COUNTY, PA. 
EsTABLISHED 1869. 
Has a Larger Experience than any other Company in the Boring of lickin satetice J Holes with the Diamond Drill. 


WE MAKE A SPECIALTY OF SS a Les Cee ee | BUILDERS OF 
PROSPECTING MINERAL LANDS Total, . . . Tesa7e tt. DIAMOND DRILL MACHINERY | 
: Or, 23.8 MILES, in adition to Holes for Tunneling and Shafting. Stauonary Engines, Deep Well and Mine Pumps, “eh 
by Taking Out Cores and of Boring Artesian ; Largest Hole bored, - One Foot in Diameter. Air Compressors, Power and Hand Cran 
Wells Round and Straight. ‘ _ Deepest Hole Bored, . 92 ft, General Machinery. 


FLOUR-MILL ROLLS GROUND AND GROOVED. REPAIRING FROME EE ATTENDED eds 
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acknowledged to be THE BEST IN THE MARKET IRON, STEEL, COPPER, BRASS, 
“os the none oe contractors throughout the Anthracite PERF PERFORATE RATED FI LTER and other Metals punched to STAMP BATTERY SCREENS . 


Powder packed in cartridges ready for use, when preferred. A’ 


“JAMES T NORRIS. UPONT'S POWDER 
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